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The t h e s i s c o n s i s t s of two p a r t s d e a l i n g wi th a n a l y t i c a l 
and s y n t h e t i c e x p e r i m e n t s . The p a r t one comprises of t h e 
compos i t i ona l s t u d i e s on minor seed o i l s . The p a r t two 
d e s c r i b e s t h e r e s u l t s of d e r i v a t i z a t i o n of hydroxy f a t t y 
a c i d s . 
PART-ONE 
In con t in \ j a t i on of t h e minor seed o i l s c r e e n i n g program, 
a s tudy of seed o i l s from seven s p e c i e s "belonging t o four 
"botanical f a m i l i e s was undertalcen f o r t h e examinat ion of 
t h e i r g r o s s f a t t y a c i d p r o f i l e . 
1 . Composi t ional S t u d i e s of Minor Seed O i l s 
Seven seed samples of wi ld o i l - b e a r i n g s p e c i e s [Dioscorea 
s a t i v a ( D i o s c o r e a c e a e ) , Rivmia h i m i l i s ( P h y t a l a c a c e a e ) , 
Amaranthus s p i n o s a , Amaranthus t r i c o l o r (Amaranthaceae) 
and Muccuma g i g a n t e a . Acac ia n i l o t i c a , Acaci_a sin-uata 
(Leguminosae) ] , have been a n a l y s e d by u s i n g ch2?omatographic 
and s p e c t r o s c o p i c t e c h n i q u e s . Impor tan t f e a t u r e of the 
11 
phytochemical screening is the occurrence of linoleic acid 
as a predominant constituent in three species A. epinosa 
(48.6^), A. tricolor (48.2^) and A. nilotica (40.9^). The 
total of C,g-unsaturated acids in the species examined 
varied from 58-84^. The combined content of oleic and 
linoleic acids were found to be the predominant 59-82J? in 
all species. The content of total saturated acids varied 
from 14-32/i, commonly occurring palmitic acid is the 
predominant acid. Out of the two Acacia species analysed, 
Acacia sinuata ( Leguminosae) contains ^ ^ 6,9X of 
epoxyoleic acid(Vemoleic acid). 
PART-TWO 
In this part the results of a variety of reactions on 
hydroxyolefinic and hydroxystearic acids, are described. 
The structures of reaction products have been established 
by the use of analytical and spectral data, 
2. Dehydration of Isoricinoleic Acid 
Dehydration of isoricinoleic acid (l) was carried out by a 
systematic monitoring of the estolide formation and 
decomposition. 
Further dehydration studies were carried out using 
NaOH and H^PO^ as catalysts. It yielded a mixture of 
Ill 
mono-methylene and dimethylene-interrupted dienes. 
Methoxymercuration and demercuration studies confirmed the 
formation of isomeric mixtures of 2A, C,D, 
R - CH = CH - CH2 - CH2 - CH - CH2 - R' 
OH 
I 
1. 140-300 0/20-22 mm 
2. 260 C/20-22 mm/NaOH 
3. 260 G/20-22 mm/H-PO^ 
R - CH = CH - OH2 - CH = CH - CH2- R* 
+ 
R - CH = CH - CH2 - CH2 - CH = CH - R' 
( 2A,C,D ) 
R = CH^-(CH2)4 
R' = (CH2)g-C00H 
3. Pyrolysis of Isoricinoleic Acid 
Pyrolysis of isoricinoleic acid (I) was carried out at 
250 C/IO-I5 mm pressure in presence of alkali (NaOH). It 
yielded two products, one is a liquid (3) and another a 
solid (4). The liquid product (3) was characterized as a 
IV 
complex mixture of an alkyl furan; 2-hexylfuran in major 
amount along with an olefin, and has not been separated. 
The solid product was identified as nonanedioic acid (4). 
R - CH = CH - CH2 - CH2 - CH - CH2 - R' 
OH 
180-250 C/NaOH/10-15 mm 
/J. L - ... »,-,c^ ,,o».™. R - CH2 
(3) (4) 
R = CH^-(CH2)4 R' = (CH2)g -• COOH R" =(CH2)7-C00H 
4. Derivatization of Isoricinoleic Acid 
Three functionalities of isoricinoleic acid (1) i.e. double 
bond, hydroxy and carboxylic groups were utilized for the 
synthesis of various derivatives. This acid (1) when 
refl\ixed with 1,2-dibromoethane and triethylamine yielded 
9,9'-(ethanediol) dioctadec-ci0—12-enoate (5), 1,2-ethanediol 
diisoricinoleate (6) and 2'-hydroxy ethylisoricinoleate (7). 
Lithium aluminumhydride treatment of 1 gave a quantitative 
yield of l,9-dihydroxyoctadec-cis-12-ene(8). This (8) on 
reaction with acetic anhydride and pyridine gave 
l,9-diacetoxyoctadec-ci3-12-ene(9)« Diacetate derivative( 9) 
( Scheme-I ) 
V 
R 
1,2-0113romoethane 
R 
\ j H - 0 - (CH2)2-0-C 
(5) 
R' 
R-C00(CH2)2-00CR 
(6) 
RCOOCH2CH2OH 
(7) 
I t LAH CKfeCHCN ^ 
J^f±> R-CH-R' 2 ^ R-CH-R 
I NaOCH, I 
OH ^ 0-(CH2>2CN 
( 8 ) 01) 
I Ac20 /Pyr id ine 
R-CH-R' 'P-^^SA R-CH-CH-(CH,),-CH-R' 
iAc V ' ' • 
(9) (10) 
OAc 
R-CH?=CH-( CH2) 2-CH-R' 
(1) OH 
Morpholine ^^CH-R' gHg^CHCN R ^ C H - R ' 
l„ ITaOCH. ' ' )H 
(12) 
6<CH2)-5CN 
(13) 
Na^CrpO^'ZHpO/AcOH/H^SO. fl 
=-J = ^'^ ^ R-C-R' 
(14) 
1 ,10; &=CH^-(CH2)4-
6,7 ; R^CH^-(CH2)4-CH=CH-CH-(CH2),7-
OH 
5 , 8 , 9 , 1 1 - 1 4 ; R=CH5-(CH2)^-CH=CH-(CH2)2-
1 ,5 ,14 ; R ' = - ( C H 2 ) Y - C 0 0 H 
8 , 11 ; R » = - ( C H 2 ) 7 C H 2 0 H 
12 ,13 ; R '= - (CH2)y -C- / p 
0 ^ ^ 
9,10; R'= ( C H 2 ) 7 - C H 2 0 A C 
VI 
was converted to 12,13-epoxy-l,9-<iiacetoxy octadecene(lO) 
by using m-chloroperbenzoic acid. The acid(l) on refliixing 
with morpholine gave l-morpholinooctadec-cis-12-ene(12). 
Further 8 and 12 on cyanoethylation by using acrylonitrile 
yielded 11 and 13 characterized as 9-cyanoethoxyoctadec-^is-
12-enol and 1-morpholino-. 9-cyanoethoxyoctadeo-£is-12-ene 
respectively. The acid (1) on chromic acid oxidation gave 
9-oxooctadec-cis-12-enoic acid (14). 10 and 100 ppm 
solutions of morpholide (12) and cyanoethylated derivatives 
(11 and 13) were tested for their antimicrobial activity 
against Altemaria sp., Helminthosporitun sp., Penicillium 
citrinum. Pusarium oxysporum. Aspergillus ochraceous. 
A. flavas. A. niger. Actinomyces sp., and Cladosporium 
harbarum, and found' absolute, growth inhibitors. (Scheme-l) 
5. Reactions of t*> -Hydroxystearic Acid 
The successful hydrogenation of Kamala (Mallotus philippinensis) 
seed oil yielded 18 or *->-hydroxystearic acid (15) which on 
bromination in presence of red phosphorus yielded a,w-di-
bromostearic acid (16). The dibromo acid (16) on treatment 
with sodium methoxide gave a,«>-dimethoxystearic acid (17). 
The products were characterized in their methylester form 
(15A,16A,17A). These compo\ind3 find use in the preparation 
of compounds of biological importance. 
yi 1 
Red P/Brp 
H0CH2-(CH2)j^-GH2-C00H U- CH^CH2)j^-CH-C00H 
^r Br 
(15) (16) 
GH^ONa 
CH,0-CH,-(CH5)^-CH-C00H 
OCH^ 
(17) 
n = 15. 
6, Oxymercuration-Demercuration of B-and Y-Hydroxyacetylenic 
Acids. 
p-and Y-Hydroxyolefinic (ricinoleic and isoricinoleic) acids 
were converted to p-and y-hydroxyacetylenic acids (18,19). 
Oxymercuration-demercuration of these acetylenic esters 
followed by Jones' oxidation gave methyl 9fl2-dioxooctadecanoate 
(20). This dioxo ester(20) on treatment with p-TSA gave a 
ftiranoid ester (2l) (Scheme-II) 
7. Oxymercuration-Jones' Oxidation of g~and Y-Hydroxyolefinic 
Acids 
Oxymercuration of p-hydroxy (23) and y-^ydroxy (1) olefinic 
acids was carried out by using mercuric acetate, acetone 
and water. A portion of oxymercurated adducts was treated 
with Jones' reagent which yielded 9,12-dioxooctadecanoic 
V l l l 
( S c h e m e - I I ) 
R' - CH = CH - (CH^)„ - GH - R 2^n i H 
i ) Ac20/Py 
i i ) B r 2 / C C l ^ 
R' - CH - CH - (GH^)^ - CH - R 
I I 2 n I 
B r B r OAc 
i ) Alc.KOH 
i i ) MeOH/H"^ 
R' - C s C - (CH^)^ - CH - R 2'n 
OH 
( 1 8 , 1 9 ) 
i ) Hg(0Ac)2/H20/THF 
i i ) NaBH^/HCl 
R' - CHo - C - (CH,)„ - CH - R 
0 OH 
J o n e s ' o x i d a t i o n 
R' - CHo - C - (CH2)^ - C - R 
0 0 
R' -
where f o r 1 8 ; n 
1 9 , 2 0 > ^ 
( 20 ) 
1 p-TSA/CgHg . 
CH2 ^ S ^ ^ ^ R + 20 
1 , R = CH3-(CH2)5, R' = (CH2)7-C00CH3 
2 , R = (CH2)y-C00CH5, R' = CH^-(CH2)4 
ir 
acid (24) in good yield. To ascertain the mode of formation 
of this 9»12-dioxo acid from the p-and y-l^ydroxyolefins^ 
their oxymercurated adducts were demercurated with NaBH./NaOH 
and H^O.. It yielded 9,12-dihydroxyoctadecaJioic acid from 
the p-hydroxyolefinic acid and 9,12-epozyoctadecanoic acid 
from the y-hydroxyolefinic acid. These were found to be 
the intermediates during the formation of 9,12-dioxooctadecanoic 
acid. 
R - CH = CH - (•CH2)jj- CH - CH2 - R' 
OH 
(23,1) 
1 . Hg(0Ac)2/H20 
2 . J o n e s ' r e a g e n t 
R' - CHp - C - (CHo)o- C - R 2 '2 II 
0 
(24) 
where 
f o r 25 ; R 
1 ; R 
24; R 
( C H 2 ) Y - C 0 0 H ; R ' 
( C H 2 ) Y - C 0 0 H ; R ' 
CH_-(CH2)4- and n = 1 
(CH2)6-C00H and n = 2 
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Summary 
The t h e s i s c o n s i s t s of two p a r t s d e a l i n g wi th a n a l y t i c a l 
and s y n t h e t i c e x p e r i m e n t s . The p a r t one comprises of t h e 
compos i t iona l s t u d i e s on minor seed o i l s . The p a r t two 
d e s c r i b e s t h e r e s u l t s of d e r i v a t i z a t i o n of hydroxy f a t t y 
a c i d s . 
PART-ONE 
I n c o n t i n u a t i o n of t h e minor seed o i l s c r e e n i n g program, 
a s tudy of seed o i l s from seven s p e c i e s be longing t o four 
b o t a n i c a l f a m i l i e s was -undertaken f o r t h e examinat ion of 
t h e i r g r o s s f a t t y a c i d p r o f i l e . 
1 . Composi t ional S t u d i e s of Minor Seed O i l s 
Seven seed samples of wi ld o i l - b e a r i n g s p e c i e s [ M o s c o r e a 
s a t i v a ( D i o s c o r e a c e a e ) , Rivmia h i m i l i s ( P h y t a l a c a c e a e ) , 
Amaranthus s p i n o s a . Amaranthus t r i c o l o r (Amaranthaceae) 
and Muccuma g i ^ a n t e a . Acac ia n i l o t i e a . Acacia s i n u a t a 
(Leguminosae) ] , have been a n a l y s e d by u s i n g chromatographic 
and s p e c t r o s c o p i c t e c h n i q u e s . Impor tan t f e a t u r e of the 
11 
phytochemical screening is the occurrence of linoleic acid 
as a predominant constituent in three species A. spinosa 
(48.6^), A. tricolor (48.2;^ ) and A. nilotica (40.9^1). The 
total of C,o-unsaturated acids in the species examined 
varied from 5&-&AX' The combined content of oleic and 
linoleic acids were found to be the predominant 59-82J2 in 
all species. The content of total saturated acids varied 
from 14-32/i, commonly occuri'lng palmitic acid is the 
predominant acid. Out of the two Acacia species analysed, 
Acacia sinuata ( Leguminosae) contains ^ ^ 6,9^ of 
epoxyoleic acid(Vemoleic acid). 
PART-TWO 
In this part the results of a variety of reactions on 
hydroxyolefinic and hydroxystearic acids, are described. 
The structures of reaction products have been established 
by the use of analytical and spectral data. 
2. Dehydiration of Isoricinoleic Acid 
Dehydration of isoricinoleic acid (1) was carried out by a 
systematic monitoring of the estolide formation and 
decomposition. 
Further dehydration studies were carried out using 
NaOH and H^PO. as catalysts. It yielded a mixture of 
ill 
mono-methylene and dimethylene-interrupted dienes. 
Methoxymercuration and demercuration studies confirmed the 
formation of isomeric mixtures of 2A, C,D. 
R " CH = CH - CH2 - CH2 - CH - CH2 - R' 
OH 
1. 140-300 C/20-22 mm 
2. 260 C/20-22 mm/NaOH 
3. 260 C/20-22 mm/H,PO^ 
R - CH = CH - CH2 - CH = CH - CH^- R' 
+ 
R - CH = CH - CH2 - CH2 - CH = CH -R' 
( 2A,C,D ) 
R = CH5-(CH2)4 
R' = (CH2)6-C00H 
3. Pyrolysis of Isoricinoleic Acid 
Pyrolysis of isoricinoleic acid (I) was carried out at 
250 C/lO-15 mm pressure in presence of alkali (NaOH). It 
yielded two products, one is a liquid (3) and another a 
solid (4). The liquid product (3) was characterized as a 
IV 
complex mixture of an alkyl furan; 2-hexylfuran in major 
amount along with an olefin, and has not "been separated. 
The solid product was identified as nonanedioic acid (4). 
R - CH = CH - CH2 - CH2 - CH - CH2 - R' 
OH 
180-250 C/NaOH/10-15 mm 
R - CH2 , - 0 . L - ., <.,-,ov.-c»..-.., 
(3) (4) 
COOH R = CH^-(CH2)4 ^' " ^^^2^6" ^ °°^ ^" =(CH2)7-C 
4. Derivatization of Isoriciaioleic Acid 
Three functionalities of isoricinoleic acid (1) i.e. double 
bond, hydroxy and carboxylic groups were utilized for the 
synthesis of various derivatives. This acid (1) when 
refluxed with 1,2-dibromoethane and triethylamine yielded 
9,9'-(ethanediol) dioctadec- cis—12-enoate (5), 1,2-ethanediol 
diisoricinoleate (6) and 2'-hydroxy ethylisoricinoleate (7). 
Lithium aluminumhydride treatment of 1 gave a quantitative 
yield of l,9-dihydroxyoctadec-cis-12-ene(8). This (8) on 
reaction with acetic anhydride and pyridine gave 
1,9-diacetoxyoctadec-cis-12-ene(9). Diacetate derivative(9) 
( Scheme-I ) 
1 ,2-Dibromoethane > \ ! H - 0 - ( C H 2 ) 2 - 0 - 0 
(5) 
R-C00(CH2)2-00CR 
(6) 
^R' 
RCOOCH2CH2OH 
LAH CltzCHCN R-CH-R' 2 > 
NaOC h 
(7) 
R-CH-R' 
I 
0-(CH2>2CN OH 
(8) 01) 
I ACpO/Pyridine 
R-CH-R- '"-^^^^ 
AAC 
(9) 
^ R-CH-CH-(CH5)<5-C!H-R' 
V OAc 
(10) 
R-CE=CH-( CH2) 2-CH-R' 
(1) OH 
Morpholine R^CH-R- 0^2=^^^^ R-CH-R 
^ 1 -— — » • I in 
(12) 
NaOCH, 
Na2Cr20,^« 2H2O/ACOH/H2SO4 
> 
1,10; R;=CH^-(CH2)4-
6,7 ; R ? = C H 5 - ( C H 2 ) 4 - C H = C H - C H - ( C H 2 ) Y -
OH 
5 , 8 , 9 , 1 1 - 1 4 ; R = C H 5 - ( C H 2 ) 4 - C H = C H - ( C H 2 ) 2 -
1 ,5 ,14 ; R ' = - ( C H 2 ) Y - C 0 0 H 
8 , 11 ; R»=-(CH2)yCH20H 
12 ,13 ; R ' = - ( C H 2 ) - 7 - C - N P 
9 ,10 ; R'= (CH2)7-CH20Ac 
6 < C H 2 ) ^ C N 
(13) 
o 
II 
R-C-R» 
(14) 
VI 
was converted to 12,^13-epoxy-l,9-diaoetoxy octadecene(lO) 
by using m-chloroperbenzoic acid. The acid(l) on refluxing 
with, morpholine gave l-morpholinooctadec-cis-12-ene(12). 
Further 8 and 12 on cyanoethylation by using acrylonitrile 
yielded 11 and 13 characterized as 9-cyanoethoxyoctadec-cis-
12-enol and 1-morpholino- 9-cyanoethoxyoctadeo-£is-12-ene 
respectively. The acid (l) on chromic acid oxidation gave 
9-oxooctadec-Gis-12-enoic acid (14). 10 and 100 ppm 
solutions of morpholide (12) and cyanoethylated derivatives 
(11 and 13) were tested for their antimicrobial activity 
against Alternaria sp., Helminthosporium sp., Penicillium 
citrinum, Fusarium oxysporum, Aspergillus ochraceous. 
A. flavus, A. niger. Actinomyces sp., and Cladosporium 
harbarum, and found absolute, growth inhibitors. (Scheme-l) 
5. Reactions of o* -Hydroxystearic Acid 
The successful hydrogenation of Kamala (Mallotus philippinensis) 
seed oil yielded 18 or <^-hydroxystearic acid (15) which on 
biX)mination in presence of red phosphorus yielded a,w-di-
bromostearic acid (16), The dibromo acid (16) on treatment 
with sodium methoxide gave a,«>-dimethoxystearic acid (17). 
The products were char^terized in their methylester form 
(15A,16A,17A). These compounds find use in the preparation 
of compounds of biological importance. 
Vll 
Red P/Brp 
H0CH2-(CH2)j^-GH2-C00H => CH^ -(PH2)j^ -CH-C00H 
BT Br 
(15) (16) 
CH~ONa 
CH,0-CH^-(CH,)„-CH-COOH 5 2 2'n 
OCH^ 
(17) 
n = 15. 
6, Oxymercuration-Demercuration of B-and Y-Hydroxyacetylenic 
Acids* 
P-and Y-Hydroxyolefinic (ricinoleic and isoricinoleic) acids 
were converted to p-and y-'hyd.Toxjaoeiiyleia.lc acids (18,19). 
Oxymercuration-demercuration of these acetylenic esters 
followed by Jones' oxidation gave methyl 9»12-dioxooctadecanoate 
(20). This dioxo ester(20) on treatment with p-TSA gave a 
furanoid ester (21) (Scheme-Il) 
7. Oxymercuration-Jones' Oxidation of g-and Y-Hydroxyolefinic 
Acids 
Oxymercuration of p-hydroxy (23) and Y-^ydroxy (1) olefinic 
acids was carried out by using mercuric acetate, acetone 
and water. A portion of oxymercurated adducts was treated 
with Jones' reagent which yielded 9,12-dioxooctadecanoic 
: v i i i : 
( S c h e m e - I I ) 
R' - CH = CH - (CHo)„ - CH - R 
OH 
i ) AcgO/Py 
i i ) B r 2 / C C l 4 
R' - CH - CH - (CHo)^ - CH - R I I ' 2 n I 
B r B r 
I 
OAc 
i ) Alc.KOH 
i i ) MeOH/H"^ 
R' - C s C - (CH^)^ CH - R 
I 
OH 
( 1 8 , 1 9 ) 
i ) Hg(0Ac)2/H20/THF 
R' - CHo -
i i ) NaBH^/HCl 
C - (CH,)^ - CH - R 
0 6l )H 
J o n e s ' o x i d a t i o n 
R' - CHo - C - (CH,)^ - C - R M 2 'n II 
0 0 
R' - CH, 
( 20 ) 
1 p-TSA/CgHg 
Where f o r 1 8 ; n 
1 9 , 2 0 J n 
1 , R = CH3~(CH2)5, R' = (CH2)^-C00CH3 
2 , R = (CH2)^-C00CH3, R- = CH3-(CH2)4 
IT 
acid (24) in good yield. To ascertain the mode of formation 
of this 9,12-dioxo acid from the p-and y-^y^roxyolefins^ 
their oxymerourated adducts were demercurated with NaBH./NaOH 
and H^O,. It yielded 9,12-dihydroxyoctadecanoic acid from 
the p-hydroxyolefinic acid and 9,12-epoxyoctadecanoic acid 
from the yi^ydroxyolefinic acid. These were found to he 
the intermediates during the formation of 9,12-dioxooctadecanoic 
acid. 
R - CH = CH - ('CH2)n- CH - CH2 - R' 
OH 
(23,1) 
1. Hg(0Ac)2/H20 
2. Jones' reagent 
R' - CH, - C - (CHo)o- C - R 
^ 1 1 ^ ^ II 
0 0 
(24) 
where 
for 23; R 
1; R 
24; R 
(CH2)y-C00H; R' 
CH^(CH2)4-; R* 
(CH2)Y-C00H; R' 
CH^-(CH2)4- and n = 1 
(CH2)6-COOH and n = 2 
CH5-(CH2)4-
Introduction 
In developing countries, a program of phytochemical screening 
of wild oilseed plants has resul ted in the selection of new 
species as a l ternat ive sources of edible o i l s . Next to 
petroleum the two major items of import for India are edible 
oi ls and f e r t i l i z e r s . I t i s the continuous shortage of 
edible o i l s since 1960's that has contributed to escalating 
inf la t ion and draining of foreign exchange. The to ta l area 
under oilseeds cul t ivat ion i s currently estimated to be about 
16 million hectares. Already in India, progress has been 
made in cult ivat ing the foreign oilseeds Soyabean and Sunflower. 
But work needs to be done in introducing other new sources of 
edible o i l s . 
In the 20 Point Program of Government of India, oilseeds 
production i s now a national p r io r i t y . I t has been estimated 
that Just to bring per capita fat consumption for India up to 
the world average woTild require an additional 6-7 million 
metric tons of fa ts or o i l s . Based on the present trends in 
the Research and Development program of world in general, i t 
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appears that future research shall have to be intensified 
in four directions: (a) chemical—synthesis of fatty chemicals-, 
(h) biological—improving nutritional qualities of edible oilsj 
(c) industrial—applications of non-edible oils for non-food 
uses and (d) agricultural—agronomic research and biotechnology. 
For the future, it is doubtful that present commercial 
oilseed crops can be expected to fulfil all the needs of the 
oil-based industry. The oleochemical industry has expanded 
dramatically during recent years. There are two main 
questions in the oleochemical business tied to economic 
viability, sources of raw materials and types of chemicals 
to manufacture. The three main categories of oleochemicals 
are fatty acids, fatty alcohols and fatty nitrogen compounds. 
So derivatization of fatty acids is the main thrust area of 
Oleochemistry. 
Keeping in view the current status of the availability 
and industrial needs of a developing coimtry like India, 
immediate need is for intensive investigation to explore 
new oilseeds as alternative sources to the conventional oils. 
There is an urgent need also to utilize the minor seed oils 
Of 
rich in specific fatty acid for the productionj^fatty chemicals 
which could be substituted in place of the costly petrochemicals. 
It is with this objective that the present work was undertaken 
to cariy out phytochemical screening of minor oilseeds and to 
synthesize new derivatives from naturally occurring fatty acids. 
PART ONE 
Compositional Studies 
Of Minor Seed Oils 
Theoretical 
Ninety percent of the world production of approximately 
60 million tons of animal and vegetable fats and oils are 
consumed in edible productsT) Tbe demand of fats and oils 
in the forthcoming decades by the third world countries 
will be largely governed by two factors, (a) food needs 
(fats and proteins) and (b) non-food industrial needs. It 
has been estimated that population growth and rising living 
standards in developing countries will result in ca 5.l!<i 
average annual increase in fat consumption. Two more factors 
in recent years have affected the consumption of vegetable 
seed oils and fats. The continuing petroleum price hike will 
accelerate the substitution of agri-oleochemicals for 
petrochemicals. Phobias of coronory heart diseases and 
obesity have totally changed the consumption pattern of 
edible oils and fats. The future trend is most likely to be 
the predominance of vegetable polyunsaturated oils in food 
uses. Therefore, in future the world at large and third 
world countries in particular will face the shortage of 
vegetable oils as dietary fats. Renewable vegetable oils 
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are indispensable resources in the forthcoming decades to 
motivate the most powerful efforts in Research &. Development 
of their further applicability. 
With a view to find potential new oilseed sources, the 
United States Department of Agriculture initiated a program 
of chemical screening of wild plants and their seeds. More 
than 7000 species have been chemically screened and a 
significant number of excellent candidates for the production 
of unique, desirable seed oils havebeen evalixated as new 
sources. 
There are as many as 100 different oil-bearing plants 
in the forests of India, out of which a dozen species have 
been exploited for oil extraction. The more important among 
minor oilseeds eacploited currently are mahua, Madhuca indica; 
neem, Azadirachta indicat karanja, Ponj^amia glabrat kusum, 
Schleichera trijugaj sal, Shorea robusta and mango, Man^ifera 
indica. Most of the forest minor oilseeds simply go as 
wastes. It has been estimated that forest oilseeds put 
together could have a total potential of about 10 million 
tons. With 50^ collection it would give the country 
5 million tons of oilseeds. On the basis of 10>/ average oil 
content the minor oilseeds could yield 0.5 million tons of 
vegetable oils and 4 million tons of oilseed cakea. Thus, as 
a moderate estimate,the forest flora will provide vegetable 
oils worth Rs.40 billion and oilseed cakes valued at 
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Rs. 800 Kiillion. 
Complete and fiilly au-fchentic estimates of the production 
of o i l s of t ree origin are not available. ' The gross potential 
of o i l s of t ree origin i s roughly estimated to be of the order 
of 1 million tons of which only 0,2 million tons may be the 
real izable potent ial in the near future. The current production 
of these o i l s i s roughly estimated a t 80,000 tons. 
Extensive compositional studies on oil-brearing seeds 
have been reported in the l i t e r a t u r e covering a broad spectrum 
of plant kingdom. These cdl-.excuding plants have been classified 
into two groups. The major oilseeds are those, which due to 
the i r favorable agronomic prospect are widely cultivated crops 
for edible o i l s . The minor oi lseeds, although useful so\irces 
of edible o i l s , belong to l ess cultivated category of species 
and serve as non-tradit ional sources of vegetable o i l s . The 
abtuidance of these wild species r ich in o i l content demands 
the i r agronomic evaluation as prospective oilseed crops. 
Thus a phytochemical screening of o i l - bearing plant species 
has been undertaken in the present study with a view to 
explore the minor oilseed potential of the forest f lora . 
Patty acid analysis of seed o i l s of different species 
covering a broad spectrum of plant families has led to the 
discovery of about 800 fa t ty acids containing a variety of 
functional groups, i . e . o lef in ic , acetylenic, hydroxy, oxo, 
: 6 : 
1-5 
epoxy, cyclopropenoid, allenic etc. Reviews dealing vrLth 
these fatty acids have been published from time to time. 
Biosynthesis of these fatty acids has also been studied. 
It has been suggested that environmental factors, such as 
temperature and light affect the composition of constituent 
fatty acids of seed lipids. It is also observed that low 
temperature seems to favor the accumulation of polyunsaturated 
6 7 fatty acids ' (PUPA). It is probably due to this reason 
that the seed lipids vary in fatty acid composition among 
8 g A 
the same plant species ' . 
The common fatty acids of plant origin contain even 
number of carbon atoms (4-24) in straight chain or very 
rarely branched (in family Connaraceae ) with a terminal 
carboxyl group. It was noted that most species iiAiose seed 
oils have been analysed for fatty acid composition are rich 
in long chain ( >Cng) fatty acids; those which have a 
majority of short or medium chain acids are relatively rare. 
Laurie acid predominates in the species of the Lauraceae and 
palraae families . Several Ulmaceae species are rich in capric 
acid . Lythraceae species are known to be rich in caprylic, 
capric, lauric and myristic acids . I'Palm oil is the best 
known source for palmitic acid. I Recently, a species of 
Ochnaceae was found to be the richest source of palmitic acid 
12 
and tripalmitin . i Unsattirated acids are widely distributed 
in vegetable oils. The most common unsaturated acids are 
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ole ic , l ino le ic and l ino len ic . Beside these various other 
acids of mono, poly, conjugated, cumulated and acetylenic 
unsatxiration have been discovered in the seed o i l tr iglycerides. 
Sometimes a par t icu lar plant family or genus i s quite specific 
in having a specific f a t t y acid prof i le , such as erucic acid 
in seed o i l s of the family Craciferae j petroselenic acid in 
seed o i l s of Umbelliferae^j y-l inolenic acid in Boraginaceae '"^  
15 14 and a l lenic acid in Lahiatae ^* seed o i l s . 
Among the oxygen-containing fa t ty acids, hydroxy acids 
are widely dis t r ibuted and t h e i r presence i s not res t r ic ted 
to a par t icu lar family. Formation of hydroxy acids in plants 
Q 
are believed to occur by the hydration of unsaturated acids 
or d i r ec t ly by the oxidation of a saturated carbon. , Castor 
o i l i s the t rad i t iona l source of r i c ino le ic acid. Another 
good source of r i c ino le ic acid has been reported in a 
15 species of Malphighiaceae •^ . I so r ic ino le ic acid has been 
found to occur in the species of Apocynaceae "" . The 
conjugated dienol acids are reported to occiir in the species 
20 21 22 
of Compositae * and Coriaraceae . a-Kamlolanie acid has 
been found only in the species of Buphorbiaceae ^* ^. 
Saturated hydroxy acids are very r a r e . Vicinal dihydroxy 25 acids are reported in few species of Cruciferae . Non-vicinal 26 dihydroxy acid i s found only in a species of Rutaceae • 
Epoxy acids are the next commonly occurring oxygenated acid 
2 7 2 8 II J1 
in species of Compositae * , Buphorbiaceae and Cruciferae . 
; 8 : 
The biogenet ic s t u d i e s r evea l t ha t the oxygenation of 
29 
xmsaturated ac ids occurs daring the ageing of seeds and 
t h a t the products a re conjugated d ieno ls or enynols or 
30 
epoxy a c i d s . Smitii and lands offered a mechanism for the 
formation of epoxy and conjugated dienol ac ids through the 
oxygenation of l i n o l e i c ac id . From the a u t h o r ' s l abora tory 
epoxy acids have been found i n good amount in few species of 
Compositae-^ '"^-^. Co2X)naric acid i s found to be present in 
34. 
species of Compositae . A C2Q epoxy ac id , Alchemic acid^ 
in Buphorbiaceae species i s reported by ELeiman and 
35 cowozfeers . Epoxy ac ids with diene and ace ty len ic l inkages 
have a l so been repor ted *^ . (The o i l s of Placour t iaceae are 
known for t h e i r cyclopentane and cyclopentene acids . Keto 
f a t t y acids were repor ted in few spec ies of Bignoniaceae by 
38 Smith, J r . . Pew species of Papaveraceae are a lso found to 
' 9 . ) conta in keto ac ids 
Cyclopropenoid f a t t y ac ids (CPPA) a re genera l ly known 
to occur i n f ami l i e s , Malvaceae, S te rcu l i aceae , Thymelaceae, 
Blaeocarpaceae, T i l i a c e a e , Bombaceae (order Mai vales)^ 
Anacardiaceae, Ce les t raceae , Sapindaceae (order Sapindales) 
Ebenaceae, Sapotaceae (Ebnales) and Rhamnaceae (Bhamnales). 
Prom the a u t h o r ' s laboratoiry,seed o i l s from some of these 
fami l ies containing varying amounts of CPPA have been 
41-47 
reported . Biosynthes is of cgrclopropenoid ac ids in 
higher p l a n t s has a l so been studied^®*^^. 
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With, a view to study the minor oilseed potential a 
program has been imderway at the author's laboratory over 
a decade in collaboration with Indian Council of Agricultural 
Research, New Delhi and Agricultural Research Service - United 
States Department of Agriculture (PL-480) for the analysis of 
indigenous seed oils of the Indian forest flora. More than 
300 oilseeds belonging to 100 botanical families of uncul-
tivated flora have been screened for their fatty acid 
composition. A variety of new seed oils are found to have 
interesting fatty acid composition and a review on "Forest 
Seed Oils" has been recently published . 
/ 
The seed oil compositional data suggest that the fatty 
acid profiles have taxonomic significance and evolutionary 
implication for higher plant classification and can be used 
to differentiate or relate texa at several hierarchial levels. 
Isolation and Characterization of Patty Acids 
Advances in the methodology for lipid analysis have 
been noteworthy, particularly over the last decade. The 
needful techniques in the analysis of oils are thin layer 
chromatography (TLC), high pressure liquid chromatography 
(HPLC), complexation chromatography, column chromatogi^aphy, 
counter current distribution, droplet counter current 
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d i s t r i b u t i o n , gas l i q u i d chromatography (GLC), u r e a and 
t h i o u r e a adduct s e p a r a t i o n , chan i ca l and s p e c t r o s c o p i c 
methods. 
The p a s t few y e a r s h a r e seen a g r e a t r e v i v a l of 
i n t e r e s t i n l i q u i d coliimn chromatography (LCC) f o r a n a l y t i c a l 
•50-52 pu rposes . I n t h e r e c e n t y e a r s , t h e p r e p a r a t i v e GLC has 
"been employed s u c c e s s f u l l y i n t h e i s o l a t i o n of p u r e f r a c t i o n s 
from a complex m i x t u r e . HPLC i s t h e new e v o l u t i o n i n t h e 
c h a i n of chromatog2»phic t e d i n i q u e s . P a t t y a c i d s have been 
s e p a r a t e d a s methyl e s t e r s , phenyl e s t e r s and 2 -naph thy l e s t e r s 
employing HPLC^^"^^^. 
Var ious s p e c t r o s c o p i c t e d i n i q u e s , l i k e h i ^ r e s o l u t i o n 
H N u d e a r Magnetic Resonance ( H NMR), -^ C Nuc lea r Magnetic 
13 58 59 
Resonance ( C NMR), L i q u i d Chromatography-Mass Spectrometry 
and Gas Chromatography-Mass Spec t romet ry o f f e r remarkable 
s o l u t i o n s and sometimes unexpec ted advan tages f o r t h e 
a n a l y s i s of unknown f a t t y compounds. 
I n a d d i t i o n to t h e above t e c h n i q u e s , t h e u s e f u l chemical 
methods g e n e r a l l y invo lved a r e : c a t a l y t i c h y d r o g e n a t i o n , 
p a r t i a l h y d r o g e n a t i o n , p a r t i a l o x i d a t i o n , h y d r o x y l a t i o n , 
o x i d a t i v e d e g r a d a t i o n , hydrogenbromide and D i e l s - A l d e r 
r e a c t i o n s . F r a n c i s has r e c e n t l y r e p o r t e d t h e a l k y l t h i o l a t i o n 
of u n s a t u r a t e d f a t t y a c i d s to de termine t h e p o s i t i o n of double 
bond. 
Discussion 
In continuation of the Minor Seed Oil Screening Program 
6l 6? 
carried out in our laboratory * for finding useful new 
o i l s , the present work of fa t ty acid analysis has been 
taken up on the seed o i l s of seven species belonging to four 
botanical famil ies . The primary purpose i s to permit 
select ion of o i l s of \inusual and potent ia l ly useful composition 
rather than to unravel the gross fa t ty acid prof i le . The 
screening program on seeds of unusual families may reveal the 
potential of l e s se r known wild oilseeds abundantly available 
in Indian f lora . 
All the o i l s and the i r es te rs showed no conjugation or 
trans^unsaturation or any unusual functional group. Various 
TLC techniques confirmed the absence of oxygenated acids 
and/or iinusual group except (item-7), which showed positive 
p icr ic acid TLC t e s t , indicating the presence of epoxy acid. 
63 Argentation TLC of a l l the es ters gave clear spots 
corresponding to the saturate , monoene, diene and tr iene 
es ters para l l e l to those from authentic linseed esters 
: 12 : 
resolved a longs ide . The q u a n t i t a t i v e analyses of methyl 
e s t e r s were undertaken by GLC and the weight percentages 
of the component f a t t y acids were determined by comparing 
the r e t e n t i o n times with l i p i d s tandards . 
Oi ls Rich in C,Q Unsaturated Acids 
The t o t a l of C^g-unsaturated ac ids in the species examined 
var ied from 58-84/i. The combined content of o l e i c (18 :1 ; 9c) 
and l i n o l e i c (18:2 , 9c, 12^) a d d s were found t o be the 
predominant unsatura ted a c i d s , 59.5-82/^ in a l l spec ies . Six 
species ( i tem 1-5 and 7) were unusual i n having major amount 
('-'654!)of o l e i c - l i n o l e i c a c i d s . L ino le ic ac id , the charac te r -
i s t i c vegetable semi-diying o i l , was found to be the predominant 
unsa tura ted acid 40-48/^ in -Hiree species 48.4/C (i tem 3 ) , 48.2^ 
( i tem 4),and 40.9/f ( i tem 6 ) . 
Saturated Acids 
The content of t o t a l s a tu ra t ed ac ids va r ied from 14-32^. 
Among the sa tura ted ac id s , commonly occurring pa lmi t ic acid 
i s the predominant a c i d . The appreciable amount being 
present i n t h ree seed o i l s , 32.9yi ( i tem l ) , 31.22 (item 2) 
and 23.2^ (^item 4J re spec t ive ly . Another common acid , 
s t e a r i c , whidawas present usua l ly in minor amo\mt reaches 
maximum 10.4/^ i n item 7. Other than C,g and C,g sa tura ted 
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acids, C^p, C, . and C2Q acids weiB also present in minor 
amounts in five species (items 1-5). 
Epoxy Acid 
Out of the two Acacia species analysed, Acacia sinuata 
(^  Legominosae ) contained an epoxy acid in 6.9/1. '^^^ I^ 
spectrum of the o i l showed "bands a t 848 and 825 cm" , 
confirming the oxirane oxygen presence. Following the 
27 procedure of Gunstone , acetolysis-saponification gave 
a product idiich was subsequently purified to give oxygenated 
and non-oxygenated f ract ions . The oxygenated fraction on 
c rys ta l l i za t ion fumiiAied a product melting at 54-55 C, 
which corresponded to the melting point 54-55 C of the 
unsaturated diol acid of vemiolic acid derived from 
Vemonia anthelmintica seed o i l of Compositae. The GLC 
analysis of the t ranses ter i f ied o i l showed the presence of 
6,9% of the vemolic acid. 
In general the seed o i l compositional data indicated 
that the o i l s r id i in mono and polyunsaturated acids can 
serve as intermediate raw materials for industr ia l u t i l i -
zation depending upon the re la t ive proportions of o le ic , 
l ino le ic and l inolenic acids, provided with good o i l content. 
The foregoing studies suggest that a l l the seed o i l s are 
good source of Tmsatiirated acids ( >6o2). High percentage 
: 14 : 
of oleic acid in Rivmia himilis (item 2) may serve as 
non-drying o i l . Oils from A. spinosa and A. t r i co lo r 
contained 48.62 and 48.2^ l ino le ic acid suggesting that 
these might serve as l ino le ic rich semi-drying oils. However, 
the o i l content of these species l imi ts the i r commercial 
po ten t ia l . 
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Experimental 
(1) Soiircea of Oilseeds 
The seed samples for the present study were obtained by our 
staff botanis ts from ihe various par ts of the country or by 
purdiase from seed suppliers . 
(2) Extraction of Oil 
Ripened and dried samples of seeds were ground in a 
disintegrator. The powdered seeds were extracted repeatedly 
with light petroleum ether (40-60 C) in a Soxhlet apparatus. 
The extracted oils were dried over anhydrous sodivim sulphate. 
The solvent was removed under reduced pressure. The oils 
were neutralized by passing it (»^1 g) in chlorofoim 
solution, through a short column of alumina (10 g). The 
analytical values of oils and seeds were determined according 
to the AOCS methods .. 
(3) Preparation of Mixed Patty Acids 
Seed oils were refluxed with ethanolic potassium hydroxide. 
The unsaponifiable material was removed by ether extraction 
: 16 : 
and the free fatty acids were obtained by acidification of 
aqueous layer. 
(4) Melfayl Es t e r s 
Esterification was carried out as follows: Samples were 
refLuzed for 1 hr. in a large excess of absolute methanol 
containing 1^ sulphuric acid. In each case resulting 
mixtures were diluted to the cloud point with water, chilled 
in ice bath and then extracted repeatedly with ether. 
Combined extracts were dried over anhydrous sodium sulphate 
and evaporated under vacuum . 
(5) Thin Layer Chromatography (TLC) 
Analytical TLC was performed on plates coated with 0.25 mm 
or 1 mm thick layer of silica gel with 20 or 30/ ether in 
h«xane as deveLcping solvent. The spots were visualized by 
spraying with a 20/« aqueous solution of perchloric acid and 
heating in an oven (r^llO C) for 10 min. Preparative plates 
of 1.0 mm thickness were sprayed with a 0.2/^  ethanolic 
solution of 2', 7' -dichlorofluorescein and viewed under 
UV light. 
(6) Picrio Acid TLC 
Picric acid TLC was carried out using silica gel plates 
(2.5 X 8.5 cm). The developing system was pet. ether: 
: 17 : 
d i e t h y l e t h e r : a c e t i c acid (75 :25 : l j 7/V/V). The p l a t e s , 
a f t e r developing, were sprayed -tiiorotighly with 0.5M p i c r i c 
acid in 95% e thanol and immediately placed in a tank sa tura ted 
with the vapours of d i e t h y l e t h e r : e thanol 952 (80:20JV/V). 
After 30 min. the p l a t e s were reracved and exposed t o ammonia 
fumes for 1-2 min. The orange spot on a yellow background 
of the TLC p l a t e s ind ica ted t h e presence of epoxy group. 
(7) Gras Liquid Chromatography (GrLC) 
The q u a n t i t a t i v e examination of methyl e s t e r s were 
ca r r i ed out by using AIMIL IITJCON SEBIES, equipped with'f lame 
i o n i z a t i o n d e t e c t o r (FID), using s t a i n l e s s s t e e l packed 
coluniT) (8 f ee t ) coated with methyl s i loxane-e thyleneglycol 
succinate (BGSS-X, 15Z) on diromosorb ¥. The separat ions 
were car r ied out i so thermal ly a t 200 C^chart speed 60 cm/min 
with a n i t rogen flow of 80 ml/min. 
(8) Infrared (IR) 
Infrared spec t r a were obtained with a Pye ttoicam model 
SP-3-100 spectrophotometer a s l i q u i d fi lm or as l'/» so lu t ion 
in carbon t e t r a c h l o r i d e . 
(9) U l t r a v i o l e t (UV) 
UV spectira of o i l s were recorded on DZ-2A spectrophotometer 
in methanol. 
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PART TWO 
Derivatization of 
Hydroxy Fatty Acids 
The natural ly occurring major fa t ty acids are a versa t i le 
group of cbiemicals that play a Ti ta l ro l e in oleochemical 
industry. India, primarily an agr icul tural countiy 
abounds in forest f lora . There i s a wide potential of 
agrLchemical8 derived from the minor oilseeds rich in 
specific kind of fa t ty ac ids . In recent years the u t i l i za t ion 
of fa t ty acids as agricihemicals find t h e i r way into a variety 
of indus t r ia l uses and most of them mainly through der iva t i -
zation. Lately new and interes t ing unusual fa t ty acids 
preseait in .high concentration of certain o i l s are being 
exploited for commercial use. Most recent example i s the 
exploitation of Jojoba o i l obtained from a desert shrub 
(Simmondsia chinensis) idiich has now attained the s ta tus 
of commercial crop. This provides an opportunity for 
der ivat izat ion and modification of na tura l ly occurring acids 
for possible indus t r ia l u t i l i z a t i o n . 
Present treads indicate increasing use of o i l s as soixrces 
of chemical intermediates that can be purified and processed 
: 25 : 
into pix)ducts of controlled qtiality. Desired o i l s for 
processing might provide e i t h e r the high concentration of 
one. of the well-known acids or a suitable concentration of 
a l e s s common or presently unknoim a d d s having the stractore 
sui table for the preparation of useful derivat ives. These 
acids of unusual s t ructures are highly important to the 
oheaioal industiy as raw material for the production of a 
variety of oleoohemicals. 
The unusual oojnbination of hydroxy and olefinic functions 
in i sor ic inole ic etooTild provide opportunity fo r the preparation 
of novel chemicfiQ. derivat ives not readily obtainable from other 
seed o i l s . Further i sor ic inole ic acid i^ich occurs to the 
extent of 60-782[ in seed o i l s of some species of Apocynaceae, 
has a po ten t ia l i ty of u t i l i z a t i o n as an a l ternat ive source of 
oleoohemicals. 
These o i l s should find ready acceptance by industry if 
sui table s t ra ins can be fo\md or agronomioally developed to 
permit the production of the seed economically enoiigh to 
make the o i l available at a competitive pr ice . Therefore, 
with a view to explore the possible u t i l i z a t i on of i s o r i c i -
noleic acid an at toapt has been made to prepare from th i s 
acid a nximber of derivatives similar to those reported from 
castor o i l products. Further few nitrogen-containing 
: 26 : 
derivatives have been subjected for microbial screening to 
evaliaate t h e i r possible industr ia l u t i l i z a t i o n . Thus 
the present work i s an exploratory study on the derivatization 
of natural ly occurring major component aoids, i sor io inole ic , 
kamlolenie and r ic inole io acids. 
Theoretical 
Patty a d d s containing hj^roay gxoup are widesly distr ibuted 
both in vegetable and animal f a t s . Castor (Ricinus communis) 
i s one of the five major oilseed crops cult ivated in India. 
The o i l of castor seeds contains87-90J rLcinoleic acid in 
the i r t r ig lycer ides . This acid is the most widely studied 
of the natural, hydroxy f a t t y ac ids . Castor o i l being the 
most readi ly available non-edible o i l has been much exploited 
for the preparation of standard items of commerce by the 
oleochemical industry. Castor o i l i s unique not only in 
carrying over^elmingly a single fa t ty acid, but in that 
t h i s acid i s a very special one. I t s major component acid 
r ic inole ic (l2-hydroxyTcis-9-octade cenoic) has a 18—carbon 
backbone, with a hydroxyl group on the 12 carbon atom and a 
cis double bond between carbons 9 and 10. I t i s a rare source 
of an 18-carbon hydroxylated (oxygenated) fa t ty acid 
possessing p-hydroxyolefinio \uisaturation. 
OH °°°« 
: 28 : 
This r i c i n o l e i c acid i s "bhe most important n a t u r a l l y 
occurring commercial oxygenated ac id , which, c o n s t i t u t e s about 
90^ of t he mixed ac ids of cas to r o i l . I t i s t h i s p a r t i c u l a r 
Jux tapos i t ion of t h e double bond and the p-hydroxy group 
presen t i n cas to r acid -&.at g ives r i c i n o l e i c acid i t s unusual 
v e r s a t i l i t y . Castor o i l sometimes described as the t r i g l y -
cer ides of r i c i n o l e i c ac id , i s one of the few n a t u r a l l y 
occurring g lycer ides t h a t approaches being a pure compound 
t r i r i c i n o l e i n . 
- -0C0(CH2)Y-CH = 0H-CH2-CH0H(CH2)5-CH5 
- 0 C 0 ( C H 2 ) Y - C H - CH-CH2-CH0H(CH2)5-CH5 
~0C0(CH2)^-CH = CH-C!H2-CH0H(CH2)c-CH^ 
The r e ac t i ons of c a s t o r o i l a re e s s e n t i a l l y those of a 
t r i g l y c e r i d e of r i c i n o l e i c ac id . This behaviour f i t s in to 
the gene ra l i z a t i on tha t p rope r t i e s of o i l s are t h e reac t ions 
of t h e i r component f a t t y a c i d s . 
The th ree r eac t i on s i t e s of ricinoleic ac id i . e . carboxy 
group, o l e f i n i c l inkage and hydroxy moiety, by s u i t a b l e 
processes can be converted in to ch«aical compounds ^ i c h 
had find use i n over 200 products of commerce. These 
processes inc lude , dehydrat ion, hydrogenation, oxidat ion, 
p y r o l y s i s , a l k a l i fus ion, sulphonat ion, saponi f ica t ion and 
: 29 I 
others of a more complex nature. 
Many reviews"^"^ have appeared describing the production 
of several useful chemical products of commercial importance 
by castor oil fatty acids and its derivatives. It was known 
that on storage and on/or heat treatment castor oil and its 
mixed acids build up estolids . These estolides at high 
0 
CH--(CHg)5-CHCH2-CH=CH-(CH2)j-i^O 
0=t-( CH2) y-CH;«CH-CH2-CH-( CH2) 5-CH^ 
H^C-( H2C) 5-.HC-CH2-HCr=HC-( CHg ) ^ 0=0 
0=i(CHg)^-CH=CH-CH2-CH-(CH2)5-CH^ 
0 
I 
temperature undergo dehydration. Dehydration of ricinoleic 
acid and/or from the ricinoleic acid of the triglycerides 
leads to the formation of dehydrated castor oil (DCO) and/or 
octadecadienoic acids. DCO fatty acids consist essentially 
H-0"^ 
R-CH2-CH-CH2-CH=CH-R • < ^ R-CHg-CH-CHg-CHsCH-R' +H2O 
OH Hgi"*" 
Hydroxonium ion -H2O 
R-CHg-CH-CHg- CH=OH-R' 
Carbonium ion 
: 30 : 
I + + 
R-CH-CH-CH2-CHsCH-R'+H20 ^ R-CH^CH-CHg-CHsCH-R'+H^O 
Non-con j tig a t ed 
Conjugated 
R-CH -^CH-CH-CH=OH-R»+HoO ^ R-CH«-CH=OH-CH=CH-R'+H,0 
Where, R* = (CH2)7C00H and R = CH^-CCHg)^ 
of isomeric l i n o l e i c ac ids with conjugated and non-conj\igated 
systems. I t has been e s t ab l i shed t h a t dehydration i n abseoice 
of c a t a l y s t proceeds through e s t o l i d e formation and 
8 decomposition. Modak and Kane s tudied the k i n e t i c s of 
e s t o l i d e foxsaation and decomposition and by t h i s method DCO 
having 30/^  diene conjugated was obtained. 
DCO i s a remarkably v e r s a t i l e materisQ. in p r o t e c t i v e 
coat ings and in dimer ac id formation. I t had in termediate 
p r o p e r t i e s with -Qiat of h ighly conjugated tung o i l and 
non-conjugated l in seed o i l . The dehydrat ion of cas to r o i l 
and/or i t s mixed f a t t y ac ids i n presence of d i f f e r e n t 
Q—12 
c a t a l y s t s have been studied in d e t a i l ^ . The c a t a l y s t s 
used must e i t h e r be r e a d i l y removable or be innocuous i f 
l e f t i n the o i l . Homogenous and heterogenous c a t a l y s t s 
have been used fo r dehydrat ion. By t h e use of homogenous 
13 
c a t a l y s t s , l i k e organic phosphoric or sulphonic a c i d s , 
Idle DCO ifith high diene conjugation was obtained. But, 
ihe drying property of t h i s product was very poor, may be 
because of tGie soluble c a t a l y s t l e f t i n t h e DCO. DCO free 
: 31 s 
from t h i s drawback was obtained by using heterogenous oataljrsts, 
such as acid clays, sodium bisulphate, and tungstic acid. 
Recently DCO having diene conjugation of 65.6]j^  was obtained , 
by dehydrating castor o i l in presence of NaHSO^ coupled with 
sulphuric acid. The mechanism of dehydration with sulphuric 
15 16 
acid as catalyst has been reported -^ ^ . 9-trans., l l - t r ans~ 
17 Octadecadienoic acid was prepared from rioinoleio acid by, 
f i r s t elaidiniaing r ic ino le ic acid and then carrying out 
dehydration a t 235 0 under vacuum. Preparation of oStadeca-
dienoic acids in single step from castor o i l was reported in 
a German patent . GIC a n a l y s i s ^ of the DCO fa t ty acids 
showed the foimation of conjugated diene having ois« transt 
t rans , trans? and c i s . cis configuration along with the 
non-conjugated dienes. 
DOO fat ty acids with high content of di«ae conjugation 
could be dimerLsed at r e l a t ive ly lower temperatures and much 
fas te r than the non-conjugated dienes. These dimer acids are 
the intermediates for the manufacture of polyamide res ins . 
DCO fa t ty acids csui also be used for the preparation of 
variety of polycarboxylic acids by Diels-Alder type reaction . 
Different methods have been evolved using different catalysts 
and reagents for the preparation of dimer acids uaing DCO and 
r ic ino le ic acid. 
: 32 : 
R - OH = CH - CH2 - CH = CH - R' 
R - CH = CH - CH = CH - CHg- R' 
300 C 
Diels-Alder r eac t i on 
GH^  R' 
1 I 
H6 GH- CE5 - GH = GH 
R 
- R' 
where R = GH, -(GHg)^-
R»= -(GH2)^-G00H 
The process of thermal fragmentation of c a s to r o i l i s 
very old one. The thermal rupture of c a s t o r o i l to undecenoic 
acid and heptaldehyde was discovered i n 182^^ and t h a t with 
hot a l k a l i t o sebacic acid and 2-octanol i n 1851. At e levated 
temperature, r i c i n o l e i c acid breaks from t h e 12th and 13th 
21 
carbons by a mechanism proposed by kcnolA e t .a l . to give heptanaL 
and undecenoic acid. 
: 53 
R^  
R'' 
H, 
) ^ C H - R " 
0 
II 
• • R - C R' + CHo = CHCH2 - R" 
^ e r e R = CH-j R" = iQE2)rj'000E 
R'= H 
Under s e l e c t i v e c o n d i t i o n s of t empe ra tu r e and p r e s s u r e , 
22-24 
a l k a l i n e p y r o l y s i s of c a s t o r o i l gave 10-hydroxydecanoic 
' a c i d , 2 - o c t a n o n e , s e b a c i c a c i d and 2 - o c t a n o l . 
H-C - (CHg)^ - CH - CHg - CH = CH - ( ^ 2 ) ^ - 0 0 0 1 
OH 
NaOH 
180-200 0/ 
NaOH 
235-275 c 
H0H2C-(CH2)8-C00H 
lO-hydroxydecanoic a c i d 
+ 
5 2 5 , , 3 
H00C-(CH2)8-C00H 
s e b a c i c a c i d 
H-C-(CHo)c-CH-CH-
? • ' I ^ 
OH 
2-octanone 2 - o c t a n o l 
: 34 : 
24 A mechanism has been proposed by Dyntham and Weedon to 
describe the formation of sebacic aoid and 2-octanol. 
H^C-(CH2)5-CH-CH2-CH =^  CH-(CH2)y-COO 
OH 
1 dehydro genati on 
H50-(CH2)5-C-CH2-CH = CH-(CH2)y-C00 
p, Y-'(uisaturated ketone 
Isomer isa t ion 
H3C-(CH2)5-0-HC = CH-CH2-(CH2)y-C00 
a,p~unsattirated ketone 
Re t ro -a ldo l f i s s i o n 
0 
hydrogen trans-
fer reaction 
Excess of alkali 
H,C -(CH2)5 - CHOH-CH, H0H2C-(CH2)Q-C00H H00C-(CH2)QC00H 
2-octanol 10-hydroxydecanoic sebacic aoid 
acid 
These pyrolysed products find use in the preparation of 
variety of compounds such as perfumes, essences, nylons. 
plastics and in the drug area of the esoteric prostaglandins 25 
: 35 : 
Lesquerolic acid, 14-hydroxy-cis-ll-^eicosenoic acid, a CgQ 
homologue of ricinoleic acid, ^ mder similar conditions of 
alkaline cleavage gives dodecanedioic acid, 2-octanol and 
12-hydroxydodecanoic acid and 2-octanone -^* . The mechanism 
for the formation of these products has been discussed by 
23 Diamond, Binder and Applei^ite ^. 
H,C-(CHg)c-CH-CH2-CH=CH-(CH2)9-COOH 
OH 
Lesquerolic acid 
NaOH 
180-250 C 
H0CH2-(CH2)-LQ-G00H 
12-hydroxydodecanoic 
acid 
+ 
0 
II 
CH^-(CH2)5-C-CH^ 
2-octanone 
HOOC-(CH2)3Lo-COOH 
dodecanedioic acid 
OH 
CH»-(CH2)5-iH-CH, 
2-octanol 
Dimorphecolic acid, 9-hydroxy-trans-lO— trans-12-
27 
octadecadienoio acid, having conjtigated dienol grouping, 
on dehydration provides all trans conjugated triene -^  
In presence of acidic methanol it dehydrates through 
methylether formation to give all trans conjugated triene 28 
: 36 : 
and i t resembles with timg o i l i n fi lm forming p rope r t i e s 
27 Smith, J r . , ejb a l . ohserved t h a t , dimorphecolate undergoes 
the Diels-Alder r e a c t i o n with maleic anhydride to give an 
a-carboxy- y - l ac tone . 
29,30 
R - HC = OH - HC «= OH - CH - CH, - R' 
I ^ 
OH 
maleio 
anhydride 
H"*"/MeOH 
OMe 
I 
R-CH=CH-0H=CH-0H-CH2-R' 
R' • 
R - HC = CH - HC = CH - CH = CH - R' 
where R = QB^-i^OYL^) A 
R' = (CH2)g-C06H 
Castor o i l or r i c i n o l e i c e s t e r can be hydrogenated 
in several ways, r e s u l t i n g in the formation of i n d u s t r i a l l y 
useful products such as 12-hydroxysteara te , 12-oxos teara te , 
and r i c i n o l e y l a l coho l . 12-Hydroxystearate, used i n the 
production of l i t h ium hydroxysteara te , required f o r the 
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maaufacture of multipurpose greases. Further, it is used for 
the preparation of cosmetics and polishes. Hydrogenation of 
castor oil into tallow like hard fat makes its use in soap 
manufacture. 
Hydrogenation of castor oil and its methyl esters by 
"51-"5 3 
using different methods'^ provides ricinoleyl alcohol, a 
superior base material for the preparation of surfactants. 
34 Cyanoethylation of ricinoleyl alcohol was successful and 
provided the compounds of industrial use as plasticizers. 
The conversion of ricinoleate to 12-oxostearate has been 
studied by Freedman et al. * Ricinoleic acid was oxidised to 
12-oxooleic acid and also to 9.12-dioxooctadeo~trans-10~enoic 
37 
acid by Nichols and Scshipper*'^  . 
Using the hydroxy group and unsaturation, castor oil and 
its fatty acid derivatives can be acetylated, using acetic 
anhydride and pyridine and epoxidised by using peiracids. The 
products obtained showed use in polyvinylchloride (P7C) resin 
formation as they exhibit the stabilising function due to the 
epoxy group and plasticizing property by the presence of 
acetoxy group. Various diols and glycols were esterified 
with ricinoleio acid and the resulted ricinoleate diester 
and polyester showed excellent plasticizer and foaming 
38 3Q property^ '•'^ . 
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Oxymercuration-demercuration of hydroxy-alkenes * follows 
an intramoleciJlar pathway to furnish 1,4-epoxides (tetrahydro-
furans) ^ e n the hydroxyl group i s B(trans-only) or y to a 
double bond and l,5-epoxide3 (tetrah3rdropyrans) •vSaen. the 
hydroxyl group i s 6 to the double bond. Various resu l t s hare 
confirmed that hydroxy group par t ic ipa tes in the oxymerouration 
process and furnishes cyclic ethers, evoi in the presence of 
41 
a participating solvent such as methanol. Chadha^ and co-woirfcers 
-CH-CH2-CH=CH~ 
l.Hg(0Ac)2, MeOH 
I ^ 2. NaBH. 
OH ^ 
c/t 1. Hg(OAc)p, MeOH 
-CH=CH-CHo-CH5-CH- • 
'^ '^ \ 2. NaBH^ / ^ 0 
°^ 9,12-
epoxy stearates 
showed that hydroxyalkenes on oxymercuration-Jones' oxidation 
gave 1,4-diketones. Reactions of oxymercuration-demercuration 
of synthetic diacetylenes have provided l,4j 1,5> and 1,6 
42 dioxoacids . 
43 Grunstone and co-workers -^  diowed that halogenation of 
long-chain hydroxyalkens gave the dihalide along with the 
halogen-containing cyclic e ther . The dehydrobromination of 
t h i s resul ted dihalide provided the alkynoic acid along with 
the side products. The yields of these alkynes were very 
44 poor^^. 
Discussion 
Chapter-2 
Dehydration Of Isoricinoleic Acid 
Thermal dehydrat ion of hydroxy f a t t y a c i d s involves the 
removal of hydroxyl group and an adjacent hydrogen. 
Dehydration occurs through e s t o l i d e formation and 
decomposition . R ic ino le ic acid/ t h e major cons t i tuent 
of c a s t o r o i l on dehydaration provides a valuable dehydrated 
cas to r o i l . Fur ther , dehydrat ion ge t s acceleraited in the 
presence of c e r t a i n c a t a l y s t s . 
However de t a i l ed dehydrat ion s t u d i e s of i s o r i c i n o l e i c 
acid have not ye t been appeared in the l i t e r a t u r e . This 
acid having a y-liydroxyolefinic system on dehydration i s 
expected t o furnish methylene in te r rup ted conjugated diene, 
a much needed i n d u s t r i a l f a t t y ac id , and dimethylene i n t e -
rrupted d iene , a 1 ,5-d iene . In view of t h i s objec t ive a 
systematic study on dehydrat ion of i s o r i c i n o l e i c acid was 
ca r r i ed out under va r ious c o n d i t i o n s . I t was found t h a t 
only the expected products were formed under a l l the 
dehydrating cond i t ions . 
: 40 s 
Es to l ide Fozmation aad, Decompogitioa ot l a o J l o l n o l e i c 
(9-hydroxyoctadec-cig-12-0iioio) Acid ( I ) 
Bs to l ide f o m a t i o n aad decomposition lead ing to dehydration 
wore s tudied "by sub jec t ing samples of I s o r i o i n o l e i c acid to 
heat t reatment i n separa te experiments a t 140, 160, ISO, 
200, 320, 240, 260, 280 and 500 C f o r one and two hr. a t a 
press-ore of 20-22 mm. Poraat ion of e s t o l i d e s viLS noted 
by measuring the change i n iodine and acid values hj AOGS 
methodts^^. fhe da ta i s given i n ^able I . f'TOm the r e s u l t s , 
it i s apparent t h a t the minixmuD acid value vas o&ssrred a t 
220 Q along with a little change i n iodine va lue , fhis 
ind ica ted the optimum e s t o l i d e formation a t 220 C. Gradual 
r i s e i n acid and iodine va lues a t h igher t^apera tures 
(above 240 C) ind ica ted t he decompsitLon of e s t o l i de «ad 
formation of t he d i ene . Oj&tiiaaa dime fomatioa traa e&eerved 
a t 500 C as evidenced by t h e mazimoa aoid (167,66) aad iodine 
(174.95) va lues . 
me diene (11) on 3110 p l a t e shoved only one spot a t 
h igher B^ to the s t a r t i n g ma te r i a l . Hethyl e s t e r of the 
P^d^ot ms prepared by using i^ eOH/H^ ( H a ) . Ag+ ^^ ^ j ^^^ 
I l a Showed two cLo^ely epaced spot, i n t he diene ^ g i o n . 
i s o r i c i n o i e i c acid on d ^ y d r a t i o n would lead to the t o r « . t i o n 
of a m a t u r e of 9,12-and 8,12.octad.oadienoio a c l ^ s . 
: 41 
TaiDie - I 
Changes in the charac te r i s t ics of estol ide during t he i r 
formation a t 20-22 mm pressure 
Reaction 
tempera-
ture C 
NTP 
140 
160 
180 
200 
220 
240 
260 
280 
500 
Time i n 
hotir 
0 .0 
1.0 
2 .0 
1.0 
2 .0 
1.0 
2 .0 
1.0 
2 .0 
1.0 
2 .0 
1.0 
2 .0 
1.0 
2 .0 
1.0 
2 .0 
1.0 
2.0 
AV IV 
190.2 75.03 
187.02 
181.00 
162.57 
156.52 
148.31 
134.11 
126.00 
118.17 
98.00 
85.55 
110.06 
116.08 
124.52 
134.57 
146.90 
152.04 
158.06 
167.65 
«i 
II 
It 
If 
It 
II 
It 
It 
73.56 
110.06 
148.62 
156.87 
174.93 
AV = Acid value 
IV = Iodine value 
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Dehydration *^^ from the side of imsaturation woiild be more 
favourable and 9,12-octadecadienoic acid is expected in 
major amount. GLC analysis of the Ila on 15^ BGSS-X eoltunn 
at 210 C with retention times relative to that of linoleic 
acid (18:2) is given in Table II. 
Further infrared spectrum of Ila showed the complete 
absence of hydroxyl group and the presence of sharp band at 
960 cm" confirmed the trans bond formation along with the 
band at 1740 for ester carbonyl. The NMR spectrum showed 
a multiplet for four protons of the two double bondsat 6 5.4. A 
sharp singlet at 6 5.65 integrated for 3 protons attributed 
to the methyl ester, a multiplet at 2,8 integrated for two 
protons was attributed to the methylene group sandwiched 
between the two double bonds. An unresolved multiplet at 
2.2~2.4 was assigned to allylic and a-to carbonyl methylene 
protons. Thus NMR confirms the formation of 8,12- and 
9,12-octadecadienoic acids. Further the formation of isomeric 
mixtures (II) and the position of their double bonds were 
confirmed by the mass spectral study of methoxy mercurated 
and demercurated product. Mass spectrum of the methoxylated 
product (lib) showing the molecular ion peak at m/z 344 with 
other mass fragment ions at m/z 115, 129, 173, 187 and 201 
due to a-cleavages of the methoxy group,confirms the position 
of double bonds at Cg, C^g a»d CQ, C,2(Scheme-l). Other 
o o 
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impor t an t i o n s a t m/z 326 (M-H20),295 (326-0CH-) , 294 
(326-CH,0H), 183 (201-HpO) were a l s o obse rved . Thus on 
t h e b a s i s of t h e s e d a t a t h e s t r u c t u r e s were a s s i g n e d a s 8,12 
and 9»12-oo tadecad ieno ic a c i d s . 
Scheme-1 
CH^—CHo) |-~CH 
129 
OCH^ 1 
CH3-(CH2)4-CH 
•^•OCH^ 
115 
-HpO 
326 -t H^C-(CH2)^-CH-
OCH, 
HC-(CH^)o-COOH 
OCH, 
201 
HC-(CHo)^-COOH 
• . 1 1 '^ I 
OCH, 
187 
OCH, 
-CH-CHg-CH-
H 
-CH-(CH2)-7COOH 
H 
Mt 344 
Hg (OAc) VMeOH/NaBH 4 
H^C-( CH2) .-CH==CH-CH2-CH=CH-( CH2) ^ -CQOH 
H^C-( CH2) 4-CH=CH-CH2-CH2-CH=CH-( CH2) g-COOH 
-H^O 
Hg (OAc) 2/MeOH/^JaBH4 
OCH, OCH, 
326 <—~— H^C-(CH2)4-CH--P-^H^H2-CH2-CH-4---2--CH-(CH2)6C00H 
H H 
OCH3 
115 
CH^-(CH2)4-CH2-i!H J 
129 
"OCH, 
Mt 344 OCH, 
UCH-(CH2)g-C00H 
173 
OCH^ 
CH-(CH2)7-C00H 
187 
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The non-f0aaaat ion of o t h e r s t e r e o i s o m e r s cannot be r u l e d 
19 
o u t . I t i s r e p o r t e d t h a t a t e l e v a t e d t e m p e r a t u i ^ s m i g i s t i o n 
of double bond and s t e r e o c h a a g e i n double bond may occur.GLC 
a n a l y s i s showed t h a t t h e s e i somers have been formed i n t racei l • 
However, t h e p r e s e n t e v i d e n c e s sugges t t h a t t h e d e h y d r a t i o n 
occur red from t h e s i d e of u n s a t u r a t i o n and l e a d t o t h e fo rmat ion 
of 9»12-o©tadecadienoic a c i d a s a major dehydra ted p r o d u c t . 
H^C-(CHg)4~CH=CH-CH2-CH2-CH-CH2-(CH2)g-GOOH 
OH 
1 . 300 0/20-22 mm 
2 . MeOH/H"^  
H^C-( OH2) 4-CH=CH-CH2-CH2-CH»CH-( CHg) g-COOCH^ 
+ 
H^C-( CH2) 4-CH=CH-GH2-CH?=CH-( OH2) y-COOCH^ 
major 
I l a O^omerio m i x t u r e ) 
C a t a l y t i c Decomposi t ion of E s t o l i d e a 
The e s t o l i d e s formed a t 220 C were hea t ed with NaOH and t h e 
t e m p e r a t u r e was r a i s e d g r a d u a l l y . The decompos i t ion of 
e s t o l i d e s were moni tored by p e r i o d i c i o d i n e v a l u e d e t e r m i n a t i o n s . 
At 260 C t h e maximum i o d i n e v a l u e s u g g e s t s t h e optimum d iene 
: 45 : 
formation. TLC and spectiral TaehaviourSirere fotind i d e n t i c a l 
with those repor ted fo r I l a , Methyles ter( I Ic)was prepared by 
MeOH/H"*", 
GrLC ana lys i s shoired a s l i g h t incremeoit i n the formation 
of 9 ,12-diene, along wildi o ther isomers. But qu i te d i f fe ren t 
composition was observed ffUciea. -&e decomposition of e s t o l i d e 
was ca r r i ed out using H^PO^ as c a t a l y s t . This was evidenced . 
by -fce GLC ana lys i s of l i d as given i n Table I I . The 
o the r chromatographic and spec t ra l da ta were e s s e n t i a l l y 
s imi l a r to those observed i n case of I l a and l i s . 
H^C-(CHg)4-CH=CH-0H2-CH2-CH-CH2-(CHg)g-COOH 
OH 
i . NaOH or H^PO /^ZSO C/20-22 mm 
2. MeOH/H"*" 
H^C (CH2) 4-CH=CH-CH2-CH=CH-( CHg) ^ -COOCH, 
+ 
H^C-( CH2) 4-CH=CH-CH2-CH2-CH=CH-( CHg) g-COOCH, 
llc/lld (Isomeric mixture) 
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TaJ»le ~ I I 
GLC composition of dehydrated i s o r i c i n o l e i c ac id 
Dienoie Dehydrating RRT Wt \ 
acid condi t ion 
18:2 - 1.00 100 
18:2 
18:2 
18:2 
500 C 
260 C 
with NaOH 
260 C 
with H^PO^ 
1.01 
1.13 
1.40 
1.63 
1.00 
1.30 
1.53 
1.92 
1.01 
1.12 
1.41 ' 
88 .9 
2 .0 
3 . 1 
5.9 
91.6 
1.6 
1.7 
4 .9 
59.3 
35 .9 
4 . 8 
ERT = Rela t ive r e t e n t i o n time on 15/i EG-SS-X with respect 
to t h a t of 18:2 , l i n o l e i c . a c i d . 
Chapter-3 
Pyrolysis Of Isoricinoleic Acid 
Thermal treatment of fatty acids containing different 
functionalities gach. as double bond, hydroxy, keto, amino 
etc., in presence of eiLkali provides the products of 
. 24 
cleavage and/or cyclization . Ricinoleic and lesqueroUc 
acids undergo cleavage to give alcohols, sehacicacid and 
ketones *'^-^»'^ . 6-Oxostearic acid on alkali fusion yielded 
O A 
the cyclopentyl octadecanoic acid . 
This type of study on pyrolytic cleavage has not been 
carried out with a system having y-hydroxy-olefinic grouping. 
It was therefore, considered desirable to carry out the 
reaction of isoricinoleic acid with alkali at high temperature 
Isoricinoleic acid was heated at 250 C and 10-15 mm of 
pressure in presence of NaOH for two hr. The vapours formed 
diiring the reaction on passing through a cold condenser 
yielded a light green liquid product (III). The residue 
left in the flask was acidified, worked up with ether and 
afforded a semisolid product, \diich on TLC plate showed 
three distinct spots. Crystallization from petrol yielded 
: 48 : 
a solid product (IV) metling at 104-106 C. 
The liquid product III on TLC examination in hexane-
ether (90:10) and in lOOlJ cihloroform as the developing 
solvent, indicated a major band near the solvent front and 
a minor band near the origin. Simple chromatographic 
purification techniques were not helpful in isolating the 
pure product. HPLC analysis of the product showed two 
closely spaced unseparable peaks. The UV spectral analysis 
of the product showed two very close absorption maxima at 
225 nm. This indicated the presence of furanoid grouping. 
The spot test analysis using lOj^  solution of phosphomolybdic 
acid gave a brown spot on TLC plate, indicating the presence 
of a furanoid moiety. The IR spectrum of this product showed 
bands at 910, 960, 1020, 1370, 1460, 1600 and 3060 cm"''-. 
These bands suggested the presence of an alkyl substituted 
furan. NMR spectrum showed signals related to an alkyl furan 
structure. The characteristic signals observed were at 6 
H E 
7.08 d( //~~\ )f and 5.3 br m for ( ~^~\ ). The signal 
at 5.3 was strong in proportion to the signal 7.08. The 
other fatty acid chain signals were observed at 6 2.2 m, 
1.3 br s and 0.87. The signals for chain methylene and 
terminal methyl protons were very intense as compared to 
the signal at 6 7.08. The appearance of these signals of 
: 49 : 
higher i n t e n s i t y suggests t h a t in add i t ion to the a lky l 
furan the product ( I I I ) a l so contains an o l e f i n i c hydrocarbon. 
I t s mass spectrum gave no d e f i n i t e molecular ion peak. 
The appearance of peaks a t m/z 152 and 153 suggested i t to 
be a C^ Q oxygenated carbon compound. The ion peaks a t 
m/z 8 1 , 95, 109, 123 (F ig . 2) may be due t o the fragmentation 
of the a lky l furan. The peak a t m/z 81 of major abundance 
Hiay be a t t r i b u t e d to the chaTacteristic p-clearage of the 
furan system. 
109 95 81 
I * r^  
-O CH, - (CH2)2 -• GHg - CH2 •• CH2-
The so l id product (IV) melting a t 104-106 C showed 
in i t s IR spectrum a sharp band a t 1700 along with the bands 
a t 2850, 2940 and a broad band a t 3300 cm'-"-. NMR spectrum 
gave s igna l s a t 6 9.6 br s(2 x COOH), 2.2 m[4H, (2 x CH2COOH)] 
and 1.3 b r s for (chain CHp), I t s ^G NMR spectrum gave 
s igna l s a t 180, 34, 28, 24. On the bas i s of these da ta the 
product (IV) was formulated as a Gg d icarboxyl ic ac id . 
In the l i g h t of the above da ta i t i s suggested t h a t 
i s o r i c i n o l e i c acid on pyro lya i s g ives nonanedioic acid and 
an o l e f i n i c hydrocarbon by cleavage a t the CQ bond. On the 
o ther hand, cleavage of CQ bond of t he f a t t y chain provides 
a lky l furan the major product , and n-octanoic acid (not 
i s o l a t e d and c h a r a c t e r i z e d ) , 
in 
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H^C-( CH2) ,.-CH2-CH=CH-CH2-CH2-CH-CH2-( CH2) gCOOH 
OH 
180-250 C/lO-15 mm 
H,C-(CH2)3-CH2-CH2VCK + CH^-(CH2)g-COOH 
alkyl furan (III) octanoic acid 
CH,(CH2)4-CH=CH-0H2-CH, + H00C-(CH2)Y - COOH 
olefinic hydi?ocai?boii + nonanedioic acid (IV) 
The condensable liquid product (III) obtained during 
the reaction pi^bably got contaminated with the olefinic 
hydrocarbon which too rapourised along with the major alkyl 
faran component. The pyrolysed product, most probably a 
mixture, defied all attempts for separation and purification. 
In an attempt to explain the results mentioned above, 
a probable mechanism for the formation of the suggested 
alkyl furan and the CQ dicarboxylic acid has been outlined 
as given below in scheme«2. 
Scheme - 2 
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H-C-(CH2).-CH=CH-CH2-CH2-GH-CH2-(CH2)g-C00H 
OH 
1 NaOH/180-250 
H^C-( CHg) 4-CH=CH-CH2-CH2-C-CH2-( CH2) g -COO" 
I ^ 
H^C-(0H2)4-CH2-CH=CH-CH2-C - CH2-(CH2)6-C00'" 
I ^ 
I p ,Y-ke tone 
H,C-(CH2).-CH2-CH=CH-CH-C-H + CH--(CH2)g-C00H 
, H 0 i 
i 
H 5 C - ( 0 H 2 ) 4 - C H ^ ^ + H5C-(CH2)g - COOH 
2-h.exylfuraii 
O M "^  
I I 
H^C-(CH2)4-CH2-CH=CH-CH2—C-CH2-(CH2)g - COO" 
0 
P,Y-ketone 
H^C-(CH2)4-CH2-GH=CH-CH^ + H00C-(GH2)y-C00H 
o l e f i n i c hydrocarbon nonaned io i c a c i d 
Chapter-4 
Derivatives Of Isoricinoleic Acid 
L i t e r a t u r e abounds i n r e p o r t s of r i c i n o l e i c ac id , the major 
f a t t y acid component of c a s to r o i l derived products used in 
o i l -based indus t i r ies . Compared to r i c i n o l e i c acid , i s o r i c i -
no le i c a c i d , 9-b.ydroxy-ci3-12-octadecenoic ac id , a major 
47-49 
component of some spec ies of Apocy naceae family , and 
t h e i r de r i va t i ve s had not been inves t iga ted ex tens ive ly for 
t h e i r i n d u s t r i a l u t i l i z a t i o n . The presence of C-9 hydroxy 
and C-12 o l e f i n i c groupings in i s o r i c i n o l e i c acid may 
con t r ibu te var ious o leo-chanica l s >*iich can be compared 
favourably with the known d e r i v a t i v e s of r i c i n o l e i c ac id . 
50 51 L i t e r a t u r e r e p o r t s * t h a t , b e t t e r low temperature p l a s t i -
c iz ing p r o p e r t i e s coiild be obtained with the compounds having 
hydroxy group a t C-9 r a t h e r than C-12 p o s i t i o n . I f t h i s i s 
the case then i s o r i c i n o l e i c ac id with C-9 hydroxy group had 
advantage over ricinoleic ac id . The use of i s o r i c i n o l e i c 
acid as s t a r t i n g mater ia l seems to offer an opportunity to 
prepare a s e r i e s of d e r i v a t i v e s qu i t e d i s t i n c t from ricinoleic 
d e r i v a t i v e s for s p e c i f i c uses . Thus, the products might be 
expected to find use as agr ichemicals , p l a s t i c i z e r s . 
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surface coat ings and a r i t i -mic rob ia l s . I t i s with t h i s view tha t 
d e r i v a t i e s of i s o r i c i n o l e i c acid were prepared. 
Reaction of I witfa Triethylamine and 1.2-Dibromoethane 
L i t e r a t u r e scanning revea l s t ha t hydroxy compounds of high 
molecualr w e i ^ t are used in the prepara t ion of urethane 
52 
e las tomers . Elastomers of improved p r o p e r t i e s were obtained 
by dimerizing the r i c i n o l e i c acid moiety of c a s t o r o i l . 
I s o r i c i n o l e i c ac id , on r e a c t i o n with t r ie thylamine 
53a 
and 1,2-dibromoethane following the procedure of Mil ls e t a l ; 
under anhydrous condi t ion afforded a semisolid product. 
F rac t iona t ion over s i l i c a ge l column gave th ree products , a 
major as l i q u i d (VI) and two minor, one as so l id (V) and 
another as l i q u i d (VI I ) . 
Charac te r iza t ion of the product (V) 
Microanalysis of t h e product was i n agreement with the 
foiaaula ^-ZQ^JQO^* I R spectrum showed absorpt ion bands a t 
1710 (COOH) and 1210 (C-O-C) cm'-'-. UMR spectrum showed 
s igna l s a t 6 5.35 m[4H, (HG=CH)2], 4 .1 m[2H, {-QE)^]* 
0 -
3.62 s[4H, ( - 0 - ( 0 1 2 ) 2 - 0 - ) ] , 3.5 m[2H, (COOH)2]. ^ e s e 
data agreed with the formulation of t h i s product as 9 , 9 ' -
(e thanediol ) d ioc tadec-c i s -12-ene . 
R - CH^ - CH« - CH - CH« - R' 2 2 I 2 
OH 
( I ) 
: 54 
C2H^Br2/Bt5N 
R - CHg - CHg - CH - CHg - R' 
0 
(CH^)^ 
0 
R - CH2 - CH2 - CH - CH2 - R' 
(V) 
0 "^  0 
R-( CH2) 2-CH-( CHg) ^--C-0-CH2-CH2-0-C-( CH2) y-CH-C CH2) 2^ 
OH OH 
(VI) 
0 
R - (CHo)« - CH - (CH^)„ - C - 0 - CHo - CH^ OH ip / 2- * 2 ' 7 
OH 
2 - - - 2 
(VII) 
idle re R = CH,-( CHg ) ^ -CHsCH 
R' = (CH2)5~C00H 
: 55 : 
Characterization of the product (VI) 
Microanalysis of the product (VI) corresponded to the formula 
C-gH^QOg. IR spectrum of the compound showed absorption 
hands at 3400 (OH), 1720 (C-O-CH^-), 1210 (C-O-C) cm""^ . Its 
NMR spectrum showed signals at 6 5.3 m[4H, (CH=CH)2], 4.15 s 
[4H, (-0-(CH2)2-0)-]» 3.5 hr[2H, (OH)2 D2O exchangeable], 
2.2 m[4H, (CH2-C-)2]. 
0 
Thus , th i s major product (VI) was i d e n t i f i e d as 1,2-
e thanediol d i i s o r i c i n o l e a t e . 
Charac te r iza t ion of the product (VII) 
The minor product (VII) was in agreement with the formula 
C-_H-oO.. I t s IR spectrum showed bands a t 3440-3380 (OH), 
20 38Q4 
1720 (C-O-CH2-), 1210 (C-O-C) cm"-^. NMR spectrum showed 
s igna l s a t 6 5.3 m[2H, (HC=CH)], 4.18 m[2H, (-O-CH2-CH2-OH) ] , 
3.7 m[2H, (-O-CH2-CH2-OH)], 2.7 br[<OH), D2O exchangeable], 
2.2 br[(CH2-0H), D2O exchangeable] and 0.88 t ( t e r m i n a l CH,). 
Thus the compound VII was charac te r ized as 2'-hydroxy 
e t h y l i s o r i c i n o l e a t e . 
Reaction of I with Lithium Altiminuia Hydride (LAH) 
Treatment of LAH in dry e t h e r with 9-hydroxy-octadec-cis-12-
enoic ac id ( I ) gave VIII which on c r y s t a l l i z a t i o n from 
petrolexzm e the r gave idi i te c r y s t a l s melting a t 50-52 C. 
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H,C -(CH2)4 - CH = CH - CH2 - CH2 - CH - (CH2).^  - COOH 
OH 
(I) 
LAH/Bther 
t 
H,C -(CH2). - CH = CH - CH2 - CH2 - CH - (CH2)y - CH2OH 
OH 
(VIII) 
Elemental ana lys i s of 7 I I I corresponded to the foimula 
C^gH^gOp. I t s IR spectrum had a s t rong band a t 3400-3300 and 
3200 for primary and secondairy (OH) func t ions . The 
disappearance of band a t 1710 c l e a r l y showed the absence of 
acid group. NMR spectrum exhib i ted s igna l s a t 6 5.4 m(HC=CH), 
3.6 m(CH20H, CH-OH), 2 .1 br(CH2-0H, CH-OH, D2O exchangeable) 
for 1, 9-dihydroxy octadec-jcis-12-ene ( V I I I ) . These data 
completely agreed with the s t r u c t u r e proposed. 
Reaction of VIII with Acetic Anhydride 
1.9~I)ih.ydroxy-octadec-cis-12-ene (VIII) was t r e a t e d with ace t i c 
anhydride in pyr id ine a t room temperature and afforded IX 
as l i q u i d . 
H^ C -(CH2)4 - CH = CH - CH2 - CH2 - CH '•{GE2)rj CHg - OH 
OH 
(VIII) 
Acetic anhydride/Pyridine 
OAc 
H^ C AOE^)^ - CH = CH --(GH2)2 - CH - (CH2)r^  - CH2OAC 
(IX) 
: 57 : 
The compound had the composition ^22^A0^A' "^ ^^  '^^ spectrum 
showed hands at 1740, 1240 characteristic for acetoxy group. 
Further its NMR spectrum gave characteristic multiplets at 
6 4.8 (-CH-OAc), 3.9 (CHg-OAc) for the protons attached to 
acetozy groups and a broad singlet at 6 2.1 vas associated 
to the methyl protons of acetate group. Thus compound (IX) 
was 1,9-diacetoxyoctadec-cis-12-ene. 
Reaction of IX with m-Chloroperhenzoic Acid (m-CPBA) 
l,9-Biacetoxyoctadec-cis-12-ene (IX) was allowed to react 
with m-CPBA in chloroform at room temperature and afforded 
product (X)asa liquid. 
H,C - (H2C)^ - HC = CH - (CH2)2 - CH - (CH2)^ - CH2 - OAc 
AAC 
m-CPBA 
"NT^ ' 
H^C - (CH2)4 - HC -GE - (CH2)2 - OH - {CE2)rj - CH2 - OAc 
OAc 
(X) 
Microanalysis of the product was in agreement with the 
foAnula O22H4QOC. Its IR spectrum showed bands at 825, 848 
for epoxy group and absorption bands at 1240 and 1740 cm 
for acetate functions. Further NMR spectarum gave characteristic 
: 58 : 
s i g n a l s a t 6 4 . 8 m(-.CH-OAc), 4 .0 m(-CH2-0Ac), 2 .85 m(HC—CH), 
2 .0 b r s f o r a c e t a t e methyl p r o t o n s . Thus compound (X) was 
1 , 9 - d i a c e t o x y , 12 ,13 -epoxyoc tadecane . 
Reac t i on of Y I I I >n.th A c r v l o n i t r i l e 
To t h e s o l u t i o n of 1 ,9 -d ihydroxy o c t a d e c - c i s - 1 2 - e n e (VI I I ) i n 
d ioxane and c a t a l y t i c amount of sodium methoxide , a c r y l o n i t r i l e 
was added keeping t h e r e a c t a n t s a t 50 C. Then k e p t f o r 3 h r . 
a t 85 C. P r o g r e s s of t h e r e a c t i o n was moni tored hy TLC. F i n a l 
work up gave a v i s c o u s o i l , p u r i f i c a t i o n on s i l i c a ge l column 
gave p roduc t (XI) a s a l i q u i d . 
CH, - (CE^)^ - HC = CH - CH2 - CH2 - CH - (CH2)-^ - CH2 OH 
OH 
CH2 = CH-CN/CH,ONa 
CH 5 - (CH2)4 - CH = CH - CH2 - CH2 - CH - CH2 - (CH2)6-CH20H 
0CH2CH2Clf 
(XI) 
M i c r o a n a l y s i s of t h e p roduc t showed t h e compos i t ion C2-J_H,Q02N. 
IR spectrum showed c h a r a c t e r i s t i c a b s o r p t i o n bands a t 3300, 
f o r p r imary OH, 2200 f o r -C=N and o t h e r abso2:ption bands a t 
1460, 1360, 1100 cm"-^. F u r t h e r , i t s NMR spect rum showed 
s i g n a l s a t 6 5 .35 m(HC=CH), a broad m u l t i p l e t c e n t r e d a t 3.6 
: 59 : 
was a t t r i b u t e d f o r CH2-OH, -CH-O-CH2, 3 .2 b r (CH2-OH, D^O 
e x c h a n g e a b l e ) , 2 . 4 m(CH2-CN) and 2 . 1 ni(CH2--CH=0H-GH2) • ^li'^s 
t h e p roduc t (XI) was l - h y d r o x y - 9 - c y a n o e t h o x y o c t a d e c - c i s - 1 2 - e n e , 
R e a c t i o n of l a w i t h Morpholine 
Methyl i s o r i c i n o l e a t e ( l a ) was refLuxed wi th morpholine f o r 
36 h r . The c o n t e n t was worked up wi th e t h e r , a v i s c o u s 
o i l y p roduc t (XII ) was ob t a ined which was p u r i f i e d on s i l i c a 
g e l column. 
CH, - (OE^)/^ - CH = CH - CH2 - CH2 - CH - (CH2)y - COOCH^  
OH 
( l a ) 
CH. 
OH 
(XII) 
0 
II I^ - (CH2)4 - CH = CH - (CH2)2 - CH - (CH2)^ - C - N 5 
M i c r o a n a l y s i s of t h e p roduc t was i n agreement with 
t h e foamula Z^^.,Si^. I t s IR spect rum showed absoirpt ion 
bands a t 3400-3300, I 6 3 0 , 1440, 1260, 1010 cm""-"-. F u r t h e r , 
NMR showed s i g n a l s a t 6 5.33 m(CH=CH), 3 .55 m(-CH-OH), 3 .45 b r s 
(N 0 ) , 2 . 7 (OH, D2O e x c h a n g e a b l e ) , 2 .2 m(-H2C-C-N 0 
\ c H 2 — C H 2 ' ^ ^ ' 
Thus t h e compound (XII) was 1 -morpho l ino . -9 -hyd roxyoc t adec -
c i s - 1 2 - e n e . 
: 60 : 
Reaction of XII v i th A c r y l o n i t r i l e 
To a so lu t ion of XII in dry dioxane, sodium methoxide was 
added as c a t a l y s t . Contents were heated at 50 C, and 
a c i y l o n i t f i l e was added keeping the c o n t ^ i t s a t the same 
temperature. Temperature was ra i sed to 85 C and r eac t an t s 
were kept fo r two h r . Progress of the r eac t i on was monitored 
by TLC, A viscous o i l y product (XIII) was obtained. 
0 
C] 
OH 
(XII ) 
. . 
JH^ - (CH^)^ - CH = CH - (CH2)2 - CH - (GH2)^ - C - N \ 
CH2=CH-CN/CH,0Na 
. % r 
CH, - (CH2)4 - CH = CH - (CH2)2 - CH - CH2 - (CH2)6-C-N 
OCH2CH2-CN 
( X I I I ) 
E lementa l a n a l y s i s of t h e compound ( X I I I ) corresponded t o 
t h e foianula OpcH.^0^112• ^^ spect rum showed a b s o r p t i o n bands 
a t 2200, 1630, 1440, 1260, 1010 cm~-^. IIMR spectrum showed 
s i g n a l s a t 6 5.37 m(HG=GH), a broad m u l t i p l e t c e n t r e d a t 
CH —CH 
6 3.6 (-CH-O--CH5-), 3 .45 b r s (N^ ^ ~ ^ ^ 0 ) , 2 .4 t(-CH5-ClT) , 2 . 2 m 
'^  ^CHo-CHo'^ "^ 
(CHo-C-F 0 ) . 
0 ^ ' 
Thus the compound (XIII) was l-morpholino-9-cyanoethoxy 
octadec-cis-12-ene. 
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R e a c t i o n of I wi th Chromic Acid 
S o l u t i o n of I i n a c e t o n e was t r e a t e d with chromic a c i d 
37 fo l lowing t h e method of M c h o l s et_ ^ . A f t e r two min. 
t h e r e a c t i o n mix tu re was worked up and c r y s t a l l i z e d from 
petrole \ im e t h e r - a c e t o n e . The c r y s t a l s mel ted a t 44-45 C 
and was c h a r a c t e r i z e d a s 9 -03cooc tadec-c i s -12-eno ic a c i d (XIV). 
I n a a o t h e r s e t ^ t h e r e a c t i o n was kep t f o r one h r . h u t t h e 
pix)duct was t h e same a s o b t a i n e d above . 
H^G - (CH2)4 - CH = OH - ( ^ 2 ) 2 - CH - (CH2).7 ° ° ° ^ 
OH 
( I ) 
lTa2Cr20^. 2 H 2 0 / A C 0 H / H 2 S 0 ^ 
H^C - ( ^ 2 ) 4 - CH = CH - (CH2)2 - C - iCE^)rj - COOH 
0 
(XIV) 
IR spect rum of XIV showed bands a t 1720 (-CO), 1705 (COOH). 
NMR spect rum showed s i g n a l s a t 6 5 .38 m(HC=CH), 3 .3 b r m 
(C2-,Cg-,C^Q and C-,-, methylene p r o t o n s ) , 2 .33 m and 0 .9 t . 
I t s mass spect rum gave M"^  a t m/z 296 fol lowed by 
McLafferty f ragments a t m/z 186 and 168 ( F i g . 3 ) , m/z 171 , 
153 , 125 , due t o a - c l e a v a g e s of keto g roup . Other s a l i e n t 
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ion peaks a t 111, 185 (p-c ieavage) , 97 (III-CH2), 83, 69. 
All taken toge the r establ isHed the s t r uc tu r e of XIY as 
9-oxoootadec-cis-12-enoic aCid. 
Antimicrobial Activity Of Nitrogen 
Containing Fatty Derivatives 
5"5b 5'5c 
Various seed o i l s , fa t ty acids and t h e i r derivatives 
possess pes t ic idal and antimicrobial propert ies and are of 
commercial importance. I t i s , because they possess a broad 53c d antimicrobial spectra. Nitrogen-containing ' fa t ty 
derivatives have been found to be the absolute growth 
inhibi tors for some species of different classes of fungi. . 
The nitrogenous derivatives of i sor ic inole ic acid prepared 
here, were tested for t h e i r antifungal ac t iv i ty . 
Concentrations of 10 and 100 ppm of XI, XII and 10 ppm 
of XIII was prepared in acetone and tested for antimicrobial 
ac t iv i ty in v i t ro against t e s t fungi Al temaria s p . , 
Helminthosporium s p . , Penicillium citrinum, Fusarium 
oxysporum, Aspergillus ochraceous, A. flavus, A. niger, 
Actinomyces sp. and Cladosporium harbarum. Pure 
cultures of these fungi were maintained in culture tubes 
on potato dextrose agar. Test solutions were incorporated 
against the t e s t fungi and incubated for one week at 
28-30 C and radial growth of these fungi were measured. 
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Results are given in Table I I I . For each treatment ten 
rep l ica tes were taken and mean valTies of the growth were 
f ina l ly taken. Controls were run simultaneousLy with and 
without acetone to observe the complete inhibitory effect 
of the compounds. I t i s observed tha t 10 ppm solution of 
J I I I was found to he an absolute growth inhib i tor to a l l 
fungi tested here. The 10 ppm solutions of ZI and XII were 
also found to be absolute inhibi tors to some fungi vtoile 
100 ppm solution of these were absolute inhibi tor to a l l 
fungi tested here. The inhibitory effect of acetone was 
negl igible . 
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Fungi 
Test Organism 
1. Altemaria sp. 
2. HelminthosTJorixua STJ. 
3. Penicillum citrintim 
4. FusarituB oxysporum 
5. Aspergillus ochzraceous 
6. Aspergillus flavus 
7. Aspergillus ni^er 
8. Actinomyces sp. 
9. Cladosporium harbarum 
Table 
Effect 
growth 
Contro] 
2.5 
2.0 
1.5 
1.5 
1.0 
1.8 
1.7 
0.4 
0.6 
III 
of compound 
in cm 
10 
1.8 
1.6 
1.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.5 
s on colonial 
Test Compounds 
XI 
100 
0.0 
0.0 
0.0 
-
-
-
-
-
0.0 
XII 
10 100 
1.5 
0.0 
1.0 
0.0 
0.8 
1.6 
0.9 
-
0.2 
0.0 
-
0.0 
-
0.0 
0.0 
0.0 
0.0 
0.0 
(ppm) 
XIII 
10 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
Chapter-5 
Reactions of «- Hydroxy Stearic Acid 
Kamlolenic acid, a major component fatty acid of Kamala seed 
oil (KSO)^^"^ Mallotas philippineneis (Euphorbiaceae), is 
very unusual in nature because of the presence of <2J-hydroxy 
and conjugated triene groups. Its high reactivity is 
responsible for its quick drying properties. The kamlolenic 
acid has been shown to be a good starting material for the 
synthesis of a variety of derivatives, high polymers, 
detergents, high melting waxes and compounds like dihydro-
civetone and exaltone, useful in perfumery . 
Hydrogenated kamlolenic acid gives ^ -hydroxystearic 
acid which is utilized here for the synthesis of C,g a,<;j-
difunctional fatty acid derivatives. 
Preparation of6>-(or 18) Hydroxystearic Acid 
Kamala oil (KO) was extracted from Mallotus philippinensis 
seeds. Hydrogenated mixed fatty acdis (HMFA) was obtained 
on hydrogenation followed by saponification of KO. Pure 
^-hydroxystearic acid (XV, m.p. 94-95 C, lit.^® m.p. 95-97 C) 
was obtained from repeated crystallization of HMFA from hexane, 
Methyl ester (m.p. 63 C) of XV gave IR bands at 3360 (OH), 
: 67 : 
1740 ( e s t e r carlDonyl), 1255, 1170 and 1060. I t s Nlffi spectrum 
gave s i g n a l s a t 6 5.2 m(lH, -OH, DpO e x c h a n g e a b l e ) , 3 .7 s 
(3H, -CO2CH,), 3 .65 t (2H , -OH2OH, J = 7 Hz) , 2 .31 m 
(2H, CH2CO2CH,) and 1.3 b r s ( c h a i n - C H 2 ) . The t r i p l e t a t 
6 3 .65 merged i n p a r t wi th t h e e s t e r p r o t o n s i g n a l . Thus 
conf i rming t h e s t r u c t u r e a s methylCo-hydroxy-oc tadecanoa te 
(XVa). 
HO - CH2 - ( ^ 2 ) 3 - CH = CH - CH = CH - CH = CH - (CH2)yC00H 
H2/Pd-C 
HOH2C-(CH2)^6-COOH 
(X?) 
BCl,/MeOH 2 J. H0CH2"-( CH2) ^ g-COOCH^ 
(XVa) 
P r e p a r a t i o n of Methyl g .^ j -Dibromosteara te (XVI^ i) 
Reac t i on of <^-hyd2X)xystearic a c i d with bromine i n p re sence 
of red phosphorus y i e l d e d a, 6>-dibro mo s t e a r i c a c i d (XVI, 100%, 
m.p. 47 .5 C) . 
Red P/Brp 
HO - GH2(CH2)3_gC00H ^ - > Br-CH2(CH2)3_5-CH - COOH 
I 
Br 
(XV) (XVI) 
BCl^/MeOH 
Br-CH2-CH2 (CH2 )'-j_4--GH-C00CH3 
Br 
(XVIa) 
: 68 I 
I t gave p o s i t i v e B e i l s t e i n t e s t f o r halogen and 
ana lyzed f o r ^i9^350O^I^P* ^^^ methyl e s t e r (XVIa) gave 
bands a t 1740 (-COOCH^), 1250, 1165 , 1110, 1010, 720 and 
640 cm" ( C - B r ) . The complete absence of bands i n hydroxy 
r e g i o n showed t h a t OH group h a s been r e p l a c e d by bromine . 
B e s i d e s t h e u s u a l f a t t y a c i d s i g n a l s , i t s HMR had t h e 
c h a r a c t e r i s t i c s i g n a l s a t 6 4 .14 ( IH, -CH-Br, J = 7 Hz) 
and 3 .4 t (2H, -CH2-Br, J = 7 H z ) . Thus compotind XVia was 
c h a r a c t e r i z e d a s methyl 2 ,18-d i 'b romooctadecanoate , 
R e a c t i o n of a , u i -D ib romos t ea r i c Acid (XYI) wi th Sodium 
RethorLde ' 
Reac t i on of XVI with sodi im methoxide gave 2 ,18-d imethoxy-
s t e a r i c a c i d (XVIIa 7 0 ^ ) . 
NaOCH^ 
Br-CH2(CH2)3_5 CH-COgH 2^ C H ^ O - C H 2 - ( C H 2 ) - L 5 - C H - C 0 2 H 
Br OCH, 
(XVI) (XVIIa) 
BClv/MeOH 
H^CO-CH2-(CH2)3^5-CH -COOCH^ 
OGH3 
(XVIIb) 
I t s methyl e s t e r (XVIIb, m.p . 44-45 C) was ana lyzed 
f o r ^21^42^4* ^^ spec t rum gave two bsuids of a lmos t equa l 
: 69 : 
i n t e n s i t y i n t he carbonyl region i . e . , a t 1735 and 1725 
•vHilcSa. can be a t t i i b u t e d t o -C-COOCH-. The s p l i t t i n g of 
of t h e caifconyl frequency i s due to the presence of 
a-substi tuent"^^. The o ther bands were observed a t 1190, 
1160, 1120, 1070 cm"-'" (C-O). The MR spectrum was found 
more helpful in a r r i v i n g a t i t s co r r ec t s t r u c t u r e . I t 
gave s igna l s a t 6 4 .2 t ( lH , CH-COgCH,, J = 6.5 Hz), 
OCH3 
3.68 t (2H, -GHg-OCH^). merged with ester protons signal at 
6 3.6,3.24 s(6H, 2x OCH-) and 1.28 ( chain-CHg-). 
Several a t tempts have e a r l i e r been made to prepare 
<o-hydroxyacids. This sa tu ra ted system with d i f f e r en t func-
t i o n a l groups a t the two ends of the methylene chain would 
be useful in termedia tes i n the synthes i s of insec t sex 
pheromones, macrocyclic l ac tones and s p e c i f i c a l l y l abe l l ed 
l i p i d s for membrane s t u d i e s . Successftil hydrogenation of 
a-kamloleneic acid p r o v i d e d ' ^ 80/i y ie ld of a C^gos-hydroxy 
ac id , itoich on bromination gave a,«ii-dibromo de r iva t ive 
(•^90/i ) . These bromo compounds a re more useful i n the 
p repara t ion of d i f f e r e n t compounds of b io log ica l and 
i n d u s t r i a l importance, because of the ease with Tihich 
bromine can be replaced with o ther s u b s t i t u e n t s . 
Chapter-6 
Oxymercuration- Demercuration Of 
p- and y- Hydroxy Acetylenic Acids 
i ) P repara t ion of Hydroxy Acetylenic Aoida 
Acetylenic ac ids have been recognized as a c l a s s of r eac t ive 
44 
and v e r s a t i l e substances . G\mstone ejt eil, have described 
the p repa ra t ion of t h e ace ty l en ic ac ids from the o le f in ic 
acids by the method of bromination and dehydrobromination. 
In case of t he substances having t h e tendency of neighbouring 
group p a r t i c i p a t i o n sadi as hydroxy a t p and/or y -pos i t ions 
"Mith respec t to unsa tu r a t i on , the formation of ace ty lenes was 
44 g r e a t l y affected leading t o the lower y i e ld s . (xunstone 
43 
_et a l . have also prepared the hydroxy ace ty len ic ac ids 
from hydroxyolefinic ac ids by bromination-dehydrobromination 
r e a c t i o n s . The foimation of s ide products and lower y ie lds 
of ace ty l en i c ac ids in these reac t ions were a t t r i b u t e d t o 
the hydroxy grouping present p and/or y-to o l e f i n i c l i n k a g e . 
In the present work we have s l i g h t l y modified the 
e a r l i e r procedures in order to increase the y ie ld of hydroxy 
ace ty len ic a c i d s . 
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Prepara t ion of B and y-hydroxy ace ty len ic acitls (XXII) and (XXIII) 
R ic ino le ic ac id (p-hydroxy-olef inic) and i s o r i c i n o l e i o ac id 
(Y-hydroxy-olefinie) were converted t o t h e i r corresponding 
ace t a t e d e r i v a t i v e s using a c e t i c anhydride and pyridine ( 1 : 3 ) . 
The r e su l t ed a c e t a t e s (XVIII & XIX) were pur i f i ed by column 
chromatography, IE spec t ra of these a c e t a t e de r iva t ives had 
absorpt ion bands a t 1750^1730 (OCO-CH^), 1710 (CpOH), 
1240^1225 ( a c e t a t e ) . The NMR spect ra showed s i g n a l s a t 
6 5.35 m (2H, HC=CH), 4.8 m (1H,-CH-0C0-CH^) and 2 .1 br s 
(3H, OCO-CH,). 
R - HC = CH - (CH2)j^ - CH - R' 
OH 
AcgO/pyridine 
R - HC = CH - (CH^)^ - CH - R' 
O-C-OH 3 
0 
(XVIII 8c XIX) 
yUaexe XVIII, n=lj R;=(CH2)r,-C00H) R'=CH^-(CH2)5 
XIX, n=2j R^CH^(CH2)4> R ' = ( C H 2 ) Y - C 0 0 H 
Bromination of these a c e t a t e s (XVIII & XIX) in CCl. 
a t 0 C r e su l t ed i n a q u a n t i t a t i v e y i e ld of the r e spec t ive 
dibromides (XX & XXI) and showed p o s i t i v e B e i l s t e i n t e s t . 
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Their IR spec t ra gave band a t 685 cm for (C-Br) along with 
the hands f o r a c e t a t e a t 1240,1225 cm"'^  and 1750^1750 
(OCO-CH,). 
These dihromides were then ref luxed i n 20% ethanol ic 
so lu t ion of KOH for 8 h r . Column chromatographic p u r i f i c a t i o n 
of the r eac t ion products gave -^80/^ y ie ld of p and y-hydroxy 
ace ty lenes (XXII & XXIII) . Methyl e s t e r s were prepared hy 
MeOH/H"^ . Elemental ana lys i s of these products corresponded 
to molecular formula C^gH-^Oj, Their IR spec t ra showed bands 
a t 3480-3580 and 1740 cm"-'" c h a r a c t e r i s t i c f o r OH and COOCH, 
r e s p e c t i v e l y . The MR spec t ra of XXII and XXIII were found 
almost s i m i l a r and c h a r a c t e r i s t i c s igna ls were obtained a t 
6 2,2 m for t he deshtclded methylene p ro tons , a to the 
ace ty len ic function (CH2-CatC-CHp) along with the s igna l s 
a t 6 3.8 m (~CH-OH), 2 .5 m(-CH-OH), 3.6 s(COOCH^), 1.3 b r m 
(chain-CH2) and 0.9 t ( t e r m i n a l CH ) . 
R - CH - CH - (CH,)„ - CH R' 
I I 2 'n I 
Br Br 0-C-CH, 
0 
iXX A XXI ) 
i ) Ale.KOH 
i i ) MeOH/H"^  
R - C ' ^ C - (CH^)^ - CH - R" 
^ n I 
OH 
(XXII 8e XXIII) 
v i iere , XXII, n = I j R = (CH2)-^C00CH,» R" = CH^(CH2)5 
XXm, n = 2j R = CH5(CH2)4, R" = (CH2)y-C00CH^ 
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Oxymerca2?ation-demercuration of XXII 
Oxynercaration and demer(juration of XXII was c a r r i e d out using 
the procedure of Hudrlik e t a l . The methyl e s t e r of XXII ireis 
added t o t h e s t i r r e d so lu t i on of mercuric ace ta te in water and 
te t rahydrofuran 50:50 v /v a t room temperature and s t i r r e d for 
61 2 hr . TLC examination of t he r eac t ion mixture confirmed the 
/%/100^ mercurat ion. The demerpuration was performed with sodium 
borohydride and sodium hydroxide. The content a f t e r a c i d i f i c a t i o n 
was ex t rac ted with e t h e r . Evaporation of t h e solvent and 
c rys ta l l i s sa t ion from petroleum e the r gave so l id product (XXIV) 
which melted a t 52-54 C IR spectrum showed hands a t 3440-3330 
(OH) and 1740, 1690 for free and e s t e r carbonyls (-C-OCH^,-C-). 
o I? 
I t s NMR spectrum showed s i g n i f i c a n t peaks a t 6 4.0 m(-CH-OHy, 
2.3 h r m i n t e g r a t i n g f o r 6 protons of methylene groups present 
a - to methyl e s t e r and a - to carbonyl function (CHp-COOCH,, 
CH2-C-aHp) and a t 2.5 (OH, DpO exchangeable). These data 
supported the stiructure of XXIV as 12-hydroxy-9-oxooctadecanoic 
ac id . Theore t i ca l ly another isomeric product of XXIV as 
12-hydroxy-lO-oxooctadecanoic acid i s expected from t h i s 
r e a c t i o n . The formation of only XXIV isomer was proved by 
i t s Jones ' oxidat ion s t u d i e s . 
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Reaotion of XXIV wi-fli Jones ' Reagent 
Jones ' reagent was added t o t he s t i r r e d so lu t i on of XXIV 
in acetone a t i ce bath tempera ture . Examination of reac t ion 
mixture by TLC showed t h e quan t i t a t i ve change. The 
ex t r ac t i on of t h e content wi th e ther and evaporat ion of the 
solvent gave a so l i d product (XXV) which on c r y s t a l l i z a t i o n 
by petroleum e ther - acetone gave i&i te c r y s t a l l i n e so l id 
m.p. , 50-51 C. 
Elemental ana lys i s corresponded t o t h e formula C ^ Q H , ^ 0 . , 
The IR spectrum of the product (XXV) exhibi ted the bands 
a t 1740 and 1690 for COOCH^  and -C-CHp-CHp-u- r e spec t i ve ly . 
The bands a t 1170, 1060 were ascr ibable t o (C-0) stretchingfij*. 
The NMR spectrum of XXV exhib i ted a sharp singLet a t 6 2,67 s 
fo r (^-CH2-CH2-g-), a c h a r a c t e r i s t i c of t he two methylene 
groupings protons present in between the two oxo groups. A 
mul t i p l e t fo r s i x protons was observed at 6 2 .5-2 .4 and was 
a t t r i b u t e d t o Op, Cg and C , , methylene pro tons . The absence 
of s i g n a l a t 6 4.57 s had completely ruled out t h e formation 
of 10, 12-dioxo a c i d . The s t r u c t u r e of t h e product (XXV) 
was subs tan t ia ted by i t s mass spec t r a l a n a l y s i s . Molecular 
ion peak a t m/z 326 was cons i s t aa t with the molecular weight. 
C h a r a c t e r i s t i c a-dLeavages provided four mass ions at 113, 
241, 169 and 185. The tw) d iagnos t ic McLafferty deavage 
ions a t 256 and 184 (scjheme-3) loca ted the two oxo functions 
Scheme - S 
GHg = C - CH^ - CHg - C - (CH2)^ - COOCH^ 
ti H 0 
m/z 256 
+ 0 = C - ( CH2) 2-C-( CH2) ^ -COOCH^ 
0 
m/z 241 
-32 
McLafferty rear rangement 
^ 0 = C - ( 0 H 2 ) Y - C 0 0 C H ^ 
m/z 185 
./z 294 •< H^C-(CH2)5-C-CH2-CH2-C-CH2-(CH2)6-C00CH^ 
M"i" 326 
H5C-(CH2) 5-0=0"^ 
m/z 113 
H^C-(CH2)5-C-(CH2)2-C = 0^ 
0 
•• m/z 169 
McLafferty rear rangement 
H,C (CH2)4 CH2 C -(CH2)2 - C = CH2 
0 toH 
m/z 184 
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a t C-9 and 0-12.^ The o t h e r prominent mass f ragments were 
observed a t 294 (M-CH_OH), 209 (241-CH^OH), 153 (185-CH^OH) 
and 224 (256-CHjOH)CFig. 4 ) . 
i l ' - C=C - CHg - CH - CHg - R 
OH 
i ) Hg (0Ac)2/H20/THP 
i i ) NaBH^/UaOH 
R - C - (CHo)o - CH - CH« - R II 2 2 I 2 
0 OH 
(XXI7) 
J o n e s ' o x i d a t i o n 
R ' - C 
II 
0 
( C H ^ ) , - C - CH^ - R 2 ' 2 II 2 
0 
(XXV) 
Where R' = (CH2)y - COOCH-
R = CH^ - (CH2)4 
Oxymercura t ion-danerc iura t ion of XXIII 
Oxymer c a r a t i on and d e m e r c u r a t i o n of XXIII was c a r r i e d out 
s i m i l a r l y by -Qie method d e s c r i b e d e a r l i e r . The r e s u l t e d 
c i y s t a l l i n e s o l i d p r o d u c t of me l t ing p o i n t 52-54 C was 
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obtained in 90/i y i e l d . 
Q IE spectrum liiowed bands a t 5440-3330 (OH) aad 1740, 1690 
(-G_OCBL, - G - ) . I t s NMR spectram showed s i g n a l s a t 6 4.0 m 
(-CH-OH), 2.3 b r m for HgC-C-HgC, HgC-C-OCH^ and 2.5 m 
(OH, DpO exdiangeable) . These data charac ter ized t he product 
(XXYI) as me-ttiyl 9-hydroxy-12-oxooctadecanoate. 
Reaction of XXYI with Jones ' Reagent 
Jones ' reagent was added to liie s t i r r e d s o l u t i o n of XXVI in 
acetone a t i c e bath tempera ture . TLC monitored reac t ion 
mixture showed t h e q u a n t i t a t i v e diange. The ex t r ac t ion of t h e 
content with el i ier and evaporat ion of t h e solvent gave XXVII 
as a s o l i d . C i y s t a l l i z a t i o n from petroleum e t h e r and acetone 
gave so l i d , melted a t 50-51 C. 
The IR spectrum of t h e product (XXVII) displayed bands 
a t 1740, 1690 cm""'- (COOCH ,^ -C-CHg-CHg-i-), and 1170, 1060 
(C-0 s t r e t c h i n g ) . MR spectrum diowed a s i n g l e t a t 6 2,67 
i n t e g r a t i n g f o r 4 p ro tons . A mul t ip l e t at 6 2 .5 -2 .4 in tegra ted 
for s i x protons a- to methyl e s t e r and a-to both tiie carbonyl 
methylene groups . Mass spectrum ^owed the i d e n t i c a l peaks 
as observed f o r XXV. Thus, i t i s observed t h a t the oompotuad 
(XXVII) too has provided the 9,12 diketo a d d . The non-formation 
of 8,12-diketo acid may be explained by the r u l e given by 
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62 Stork and Borch . Thus, p and y-hydroxy ace ty lenes on 
ozyme rem r a t i on-demeroa r a t i on followed by Jones ' oxidat ion 
hare provided t h e 9,12-dioxoacid and i t i s a s o r t of extension 
62 
of work and ohserva t lons , made by Stork and Borch 
R - C ^ C - (CH2)2 - CH - R' 
OH 
(XXIII) 
i) Hg(0Ac)/H20/fHP 
ii) NaBH^/NaOH 
R - CH^ - C . (CH2)2 
0 
(XXVI) 
CH - R' 
8H 
Jones' oxidat ion 
where. 
R - CH^  - C - (CHo)o - C - R' 
0 0 
R = CH3-(CH2)^ 
(XZVII) 
R'=(CH2)Y-COOCH3 
Two receat pub l i ca t ions ^» ^^advanced by Lie Ken J i e e t a l . 
on the ease of conversion of 1,4-dioxo ac id e s t e r s i n to 
furanoid f a t t y e s t e r s and v i c e v e r s a provided us an opportunity 
to t e s t the v a l i d i t y of t h i s conversion-afctt-anstppijrt of dioxo 
/ZVSZ-
' ft 
. t 3 S . 
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e s t e r . 9»12-Dioxoesters (XXV 8e XX7II) were t r e a t e d separa te ly 
with p-TSA/CgHg according t o 1Sa.e procedure descr ibed by the 
Lie Ken J i e e t al.. . Pinal woiic up yie lded methyl 9 ,12-
epoxyootadec-9, l l -d ienoate (XXVIII) as the expected product . 
HjC - (CHg)^ - C - (CH2)2 " ° " °^2^^^2^6 " ^OO^^J 
0 0 
(XXV ^ XXVII) 
p-TSA/CgHg 
H C^ - (CHg^^ - CH^^^^ J^^Hg - (CHg)^ - COOCH^  
(XXVIII) 
The l i q u i d product (XXVMI) showed c h a r a c t e r i s t i c IE 
bands a t a740 (COOCH-), 3100, 1560, 1370, 1010 cm"-''(ring 
brea th ing and furan absorptionY. NHR spectrum showed s igna l s 
H H ^ / r \ 
a t 6 5.78 s ( T ^ ) » 3.57 s (COOCH^), 2.6 m ( - H 2 0 < ^ Q > C H 2 - ) 
1.3 b r s (chain CH2) and 0.9 t ( terminal-CH^). 
Furan e s t e r s exhib i ted r e l a t i v e l y simple mass spectrum 
with molecular ion a t m/z 308 and was cons i s t en t with the 
molecular weight. Charao*er is t ic p -deavage provided two mass 
ions a t m/z 165 and m/z 237. The ions a t m/z 95, 81-and 69 
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indicated the existence of furan. The other prominent mass 
fragments were observed at m/25 277 (M-CH^OH), 209 (237-CH^OH), 
179 (165 + CHp) shown in scheme 4. These confirmed the 
structure of compound (XXVIII) asJ[9,12-epoxy-9,ll-octadecadie-
noate. 
Scheme - 4 
H^ C - iG^2U "h ^ ^ 2 ^ 0 / ^ ^ ^2 T ^^ 2^^ 6 COO^ IH^  "^ -^  > 277 
H^C-(CH2)4-CH2 
m/z 16 5 
---J 
K^ m/z 308 
'^0^CH2-(CH2)g-C00CH^ 
m/z 237 
r 
s ^ 
^ m/z 95 
H 
m/z 69 
4^  
m/z 81 
In the light of above findings, it is well established 
that p and y-hydroxyacetylenic esters (XXII & XXIII) gave 
only methyl 12-hydroxy-9-oxo and 9-hydroxy-12-oxooctadecanoate 
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r e s p e c t i v e l y . The u n i d i r e c t i o n a l approach of t h e s e r e a c t i o n s 
i n t h e fo rma t ion of s i n g l e isomer out of t h e two p o s s i b l e 
i somers can be e x p l a i n e d m e c h a n i s t i c a l l y . 
X ^ \ Hg(OAc)p X "^ X 
^ ^ / ^ 2 ° 1 II +HgOAc 
OH C — HO C--
^2 — ^ — ^ Q ^ ^ Na3H^ ^ ^ 2 " f 2 
-CH C - NaOH ^ H C — 
\ y I II 
^0/ OH 0 
( A ) 
During the oxymercuration of the p-hydroxy acetylene 
(XXII) the mercuric ace t a t e i n t e r a c t s with the t r i p l e bond 
by Ti bonding, making the a c e t y l e n i c carbon atoms prone t o 
in t ra -molecu la r a t t ack by the neighbouring hydroxyl group. 
This w i l l r e s u l t in the formation of a mercurated vinyl e ther 
(A) type in te rmedia te . This c y c l i z a t i o n involves a k i n e t i c a l l y 
favoured 5-endodigonal process . Sodium borohydride 
reduct ion and a c i d i f i c a t i o n with hydrochloric acid gave a 
9-oxo-12-hydroxyderivative, 
A s imi l a r type of explanat ion can be given in the case 
of Y-liydroxyacetylene. Neighbouring group p a r t i c i p a t i o n by 
Y-hydroxyl group during the oxymercuration of ace ty len ic bond 
w i l l r e s u l t i n t o the foimation of a v iny l e the r (C) through 
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I 2 I 2 Hg(0Ac)2 I ^ I ^ 
C^ « = « - THE/H,0 ^ - ^ ^ W " 
•OH '^ \r>u Hg 
'OH 
OAc 
CH^ CHo OH, CH^ 
^0^ HgOAc OH 0 
( C ) 
a favoured 5-exodigonal process • The r e s u l t i n g vinyl 
e the r (C) on s i m i l a r hydro lys i s with HCl w i l l give 
9-hydroxy-12-oxooctadecanoate. These types of observations 
6? 
were also s tudied "by Stork and Borch during mercuric 
ion-ca ta lysed hydrolys is of y- smd 6-oxoacetyienes. 
Chapter-7 
Oxymercuration-Jones' Oxidation Of 
P- and y- Hydroxyolefinic Acids 
Oxymercuration-demerouration r eac t ions of p - and Y-liydix>xy 
o l e f i n i c ac ids have been thoroughly inves t iga t ed by 
Gtmstone and coworker . A recent repor t * on oxymercu-
r a t i o n and sinmltaneous t reatment of Jones ' reagent to teiminal 
o l e f in s gave methyl ke tones . This s e l e c t i v e ke ton iza t ion 
route has created new i n t e r e s t i n the syn thes i s of oxo 
dearf-vatives. In the l i g h t of above r e p o r t s , p - and y-hydroxy 
o l e f i n i c acids have been explo i ted by us fo r t he preparat ion 
of 1,4-dioxo ac ids which a re p o t e n t i a l syn the t i c in termedia tes . 
Recently r epo r t s ' have appeared fo r the prepara t ion of 
1,4-dioxo d e r i v a t i v e s from y-hydroxy o l e f i n i c acid by the 
r eac t ion with AgCrO.-Ip complex followed by m-CPBA oxidation 
and also from the p - and y-hydroxy ace ty l en i c ac ids by a two 
s tep process involving oxymercuration-demercuration and 
oxidat ion by Jones ' reagent . Here we have evolved a 
d i r e c t but s e l e c t i v e and one s tep method for the conversion 
of both p - and y-hydroxyolefinic ( r i c i n o l e i c and i s o r i c i n o l e i c ) 
ac ids in to 9,12-dioxoacid. 
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Reaction of 12--HydrDx.y~cis-9~octadecenolc Acdd with 
Mercaric Aoetate and Jones ' Reagent 
12-Hydroxy-cig-9~ootadecenoic acid (XXIX) was allowed to 
r eac t with, a so lu t i on of mercaric a c e t a t e i n water and 
acetone. Known quan t i ty of the oxyoercarated product 
(XXIXa) was taken out from t h e f l ask and to the remaining 
content , Jones* reagent was added. Usual work up and 
c i y s t a l l i z a t i o n with petroleum elSier-acetone yielded a 
s o l i d (XXX) , melt ing a t 94-95 C. 
CH~ - iGE^)^ - CH - CHg - CH » CH - (CHg)^- COOH 
OH 
(XXIX) 
i ) Hg( 0X0)2/130 
i i ) Jones ' reagent 
CH^ - (CHg)^ - C - (CH2)2 " ° ~ i^^^f ' COOH 
0 0 
(XXX) 
The IR spectrum displayed hands a t 1692 for i so l a t ed 
0x0 functions along with a shoulder a t 1700^cm (COOH). 
The NMR spectram exhib i ted t h e c h a r a c t e r i s t i c s igna l for 
the four protons of tiro methylene groups sandwiched between 
the two 0x0 funct ions a t 6 2 .67. A mul t ip l e t a t 6 2.3 
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i n t eg ra t ed for s i x protons of t he th ree methylene groups 
present a - to two 020 g2?oups and carhoxyl fanc t ion . The 
1,4-dioxo acid (XXX) was charac te r i zed as 9,12-dioxooctade-
canoic ac id . The pos i t i ons of t he two 0x0 functions were 
fu r t h e r confirmed by i t s mass spectrum (P ig . 6, Scheme 7 ) . 
The formation of the unusual 1,4-dioxo acid (XXX) i s 
bel ieved to occur by two s t e p s . To e s t a b l i s h the route for 
the formation of 1,4-dioxo d e r i v a t i v e t he oxymercurated 
adduct (XXIXa) was demercurated with kaBH. and NaOH. Quanti-
t a t i v e y i e ld s of 1,4-dihydroxy acid (XXIXb) was obtained 
which melted a t 112-117 C, l i t . "^  109-118 and showed a broad 
IR band a t 3340 (OH), another a t 1700 cm"-"- (COOH). NMR 
spectrum showed s igna l s a t 6 3.7 m[(0H)2» DpO exchangeable)] 
3.2 m(CH-OH) and gave no information for o l e f i n i c protons . 
Thus, compound (XXIXb) was charac ter ized as 9,12-dihydroxy-
octadecanoic ac id . Jones ' oxidat ion of XXIXb yielded XXX 
in q u a n t i t a t i v e y i e l d . The t reatment of XXIXa with HpSO. 
gave o l e f i n as shown in scheme-5. Thus, the formation of 
9,12-dioxo ac id (XXX) i s bel ieved t o occur ,in two s teps from 
p-hydroxyolefinic ac id . 
Thus the formation of 9,12-dioxo ac id (XXX) i s 
bel ieved to occur by the simple oxymercuration of t he 
double bond i n '>Aiich the incoming hydroxy group i s at tached 
p r e f e r e n t i a l l y to the unsa tura ted carbon atom f a r t h e r from 
the s u b s t i t u e n t ^^ Here no hydroxyl p a r t i c i p a t i o n i s possible 
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"because of t h e c i s geometry of t h e double hond. J o n e s ' 
r e a g e n t Mihen added t o t h e mercura ted p roduc t (XXIXa), 
w i l l a c t bo th a s r educ ing agen t (demercu ra t i on ) a s w e l l a s 
o z i d i z i n g a g e n t ( o x i d a t i o n of hydroxyl group) t o g i v e t h e 
d e s i r e d 1 ,4 -d ioxo d e r i v a t i v e . 
Scheme ~ 5 
R - OH - CHo - CH = HC - R' 
iH ' 
Hg(0Ac)2/H20 / (XXIZ) 
R - OH - CH^ - CH - HO - R' \ i ) Hg(OAc)^/H^O 
t '^ \ t \ <^' 2 
OH Hg OH 
I 
OAc 
(XXIXa) 
i i ) J o n e s ' r eagen t 
H2S0^ / \ NaBH^/NaOH 
R-CH-('CH5) ,-CH-R' '^iiSe^' R _ C - ( C H , ) ,-C-R» 
in 
R - CH - OH^ - OH = HC - R' 
 " ' " ' ' i n =«^««"* '(J ' ' ' ( S 
^g ^ (XXIXh) (XXX) 
where R = CH--(CH2) 
R' = (CH2)c7-COOH 
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Reaction of 9-Hydroxy-cis-12-octadecenoic Acid with Mercuric 
Acetate and Jones ' Reagent 
9-Hydroxy-ci£-12-octadecaioic acid ( l ) was s imi l a r ly 
t r e a t e d with a so lu t i on of mercuric a ce t a t e i n water and 
acetone. A por t ion of oxymerc9ii»ted product ( l b ) was taken 
out, to the remaining por t ion Jones ' reagent was added, fork-
ed up and c r y s t a l l i z a t i o n afforded a c r y s t a l l i n e so l id 
(XXX) melted a t 94-95 C 
HjC - '(CHg)^ - CH = OH - CHg - CHg - CH -(CHg).^ - COOH 
OH 
( I ) 
i ) Hg(0Ac)2/H20 
i i ) Jones ' reagent 
H^ C - (CHg)^ - C - (CH2)2 - C - {Cn^)rj - COOH 
0 0 
(XXX) • 
The IR spectrum showed hands a t 1692 and 1700 cm 
for i s o l a t e d oxo groups and the ac id funct ion r e spec t ive ly . 
C h a r a c t e r i s t i c NMR signal a t 6 2.67s fo r two methylene 
group protons was observed along with the s igna l a t 6 2,3 m 
for s ix pro tons . The mass spectinim too confirmed the 
formation of 9,12-dioxooctadecanoic acid (P ig . 6, Scheme 7 ) . 
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Scheme ~ 6 
H ^ C - (GH2)4 - HC = CH - CH2 - CH^ - OH - {QE^)rjOQOE 
OH 
Hg(0Ac)2/H20 
'2 
(I) 
i) Hg(0Ac)2/H20 
ii) Jones' reagent 
R-HC 
Hg (lb) 
OAc 
R - 2 II 2 2 
0 
(XXX) 
C - R' 
II 
0 
H2SO4 
R-H^C-HC-CHo-CH^-CH-R' 2 I 2 2 1 
OH 
(Id) 
Jones' reagent 
OH R^CH2 0-^ R' 
( I c ) 
R-CH^-C-CH^-CHo-C-R' 2 II 2 2 II 
0 0 
(XXX) 
Where, R = C H , - ( C H 2 ) . 
R' = (CH2)y-C00H 
Scheme-? 
H c = C - (CHp)„ - C - (CHp)„ - COOH 
;6H 0 
m/z 242 
+/^  = OS C-(CH2)2-C-(CH2)y-COOH 
0 
m/z 227 
1 ^O^C-(CH2)-7-COOH 
m/z 171 
H^C - (012)5 • li " ^^^2^2 ~ ^ " (CH2^7 " ^ ° ° ^ 
0 0 
tM 312 
^.^+ H-C-(CH2) 5 - 0 = 0 
m/z 113 
H^0-(0H2) 5-0-(0H2)2-C=0"** 
0 
m/z 169 
H3C (012)5 - C - (OHo)o - 0 = OH5 
II ^ +1 ^ 
0 TOH 
m/z 184 
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The formation of the -onusual 1,4-dioxo acid (XXX) is 
"believed to occur in two steps. To evolve the mechanistic 
path for the formation of this 1,4-dioxo acid, Ifc was 
demercurated with NaBH. and NaOH, which yielded Ic as the sole 
product. It showed IR hands at 1160, 1020 (C-O) and 1700 cm" 
(COOH). JTMR spectrum showed signals at 6 3.9 and at 4.3, 
ascribable to CQ, C^^ ^^^ ^io» ^ n ™e'fci»yl-6^ ® protons 
irespectively and confirmed the structure of Ic as 9,12-epoxy-
octadecanoic acid. Demerouration of lb with HpSO. gave 
9,12-dihydroxyoctadecanoic acid (Id) which showed identical 
spectiral values with that of XXIXb. The 9,12-dihydroxy 
acid (Id) when treated with Jones' reagent gave 1,4-dioxo 
detrivative (XXX). 
Thus the formation of 1,4-dioxo acid in this reaction 
is believed to occur via the intermediacy of a cyclic ether 
(lb). Y-Hydroxyolefins during oxymercuration will sponta-
neously give a quantitative yield of the cyclic ethers. This 
was also confirmed by isolating the cyclic ether (Ic) from 
mercurated product (lb). Jones' reagent performs dual role 
when reacted with mercurated cyclic ether (lb) and gives 
1,4-dioxo acid. 
Experimental 
All melting points were taken in capillary tubes in an electri-
cally heated block and are uncorrected. GrLC analysis of 
methyl esters was carried out on a Aimil Nucon Sezries Gas 
Chromatograph equipped with a flame ionisation detector(FID), 
using stainless steel packed column (2m z 3 mm) coated with 
methylsiloxane-ethylene glycol succinate (BGrSS-X, 15'/,) on 
chromosorb W(80-100 mesh). The column, injection port and 
detector were maintained at 210, 260 and 260 C respectively, 
with a nitrogen flow of 80 ml/min and chart speed 60 cm/min. 
High performance liquid chromatography (HPLC) was made using 
Waterassociates model DGC/GPC 244, with ^i-Bondapack GOOH 
coliimn 8uid ultraviolet (I3Y) detector; chloroform, Isooctane 
benzene and hexane (spectroscopic grade) were used as solvent 
at pressure 200 psi. Infrared (IR) spectra (expressed in cm" 
were obtained on a Perkin Elmer 621 and Pye Unicam SP 3-100 
spectrophotometers usually as nujol mtills, neat, solution 
(CHC1-) or thin films between KBr discs. Nuclear Magnetic 
Resonance (NMR) spectra were recorded on a 60 MHz Varian A60 
instrument using 10-15X solution in CGI, or CDCl, with 
tetramethylsilane (TMS) as internal standard. All chemical 
90 
shifts values are given in ppm down field f3X)m TMS (6=0). 
The ahbreviations 's, d, m, hr and t, daiote 'singlet, 
doublet, multiplet, broad and triplet respectively. 
Carbon^ nuclear magnetic resonance ( ^C NHR) were recorded 
on a JBOL ?T 90 MHz instiroment with proton noise decoupling. 
Mass spectra (MS) were recorded with an AEI MS-9 and JSOL 
JMS-D300 spectrometer at 70eV. 
Thin layer chromatography (TLC) was carried out on 
0.25 mm layers (20 cm x 5 cm plates) of silica gel S plates. 
TLC plates were usually developed with mixtures of petroleum 
ether,diethyl ether and acetic acid (80:20:1) and were sprayed 
with a 20/i aqueous solution of perchloric acid and charred at 
110 C for 10 min. Column chromatography was carried out with 
silica gel (60-120 mesh) 20-30 gram per gram of material to 
be separated. Elution was usually effected with petroleum 
ether containing increasing proportions of diethyl ether. 
Mixtures of petzroletuB ether (b.p. 40-60 C) and diethyl ether 
will be referred to as petrol and ether. 
The starting materials 9-hydroxy octadec-cis-12-eneic 
(isoricinoleic) and 12-hydroxyoctadee-cis-9-enoic (ricinoleic) 
acids were isolated from the seed oils of Wrightia tinctoria 
and Ricinus communis respectively, following Gunstones' 
68 partition procedure . 18-Hydroxyoctadecanoie acid 
(«-hydroxystearic acid) was isolated from the hydrogenated 
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seed oil of Blallotus philippinensis (Kamala seed). Their 
methyl esters were prepared hy CH3OH/H and/or BCla/MeOH, 
General (GrR) grade of solvents w^re employed for extraction, 
purposes and iftien rehired solvents were dried and distilled 
before use. 
Isolation of Isoricin®16ie acid (IRA) (g-hydrexyootadec-
cis-12-enoic acid, I) 
Freshly extracted Vrightia tinotoria (Apocynaceae) seed oil 
irais saponified with alcoholic KOH. After the removal of 
unsaponifiable matter the soap solution was decomposed with 
lOX HgSO,. The mixed fatty acids were partitioned according 
68 to €runstones partition procedure , between light petroleum 
and 80X aqueous methanol. The hydroxy acid present in each 
methanolic layer was collected and most of tiie methanol was 
removed under reduce pressure. The residue was taken up in 
ether and dried over sodium sulphate. Svaporation of the 
solvent gave 99% pure 9-hydroxyoctadec-eia-12-enoic acid(I). 
Its methyl ester was prepared by MeOH/H"*". 
IR (neat, cm"-^): 3400 (OH), 1740 (OOOCH-). NMR (001., 6): 
5.32 (HCsCH), 4.5 m(-CH-OH, disappeared on DgO shake), 
3.55 m(-CH-OH), 2.2 br, s(chain CHg). 
Estolide Formation etnd Becomposition of I 
Isorieinoleic acid (I, 10 g) was taken at each temperature 
into a 100 ml two^necked flask fitted with a thermometer. 
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The flask was attached to a Tacuum ptuap having a presstire 
of 20-22 Bim threiigh a condenser and cold tap, and subjected 
to heat treatment at 140, 160, 180, 200, 220, 240, 260, 280 
and 500 C for one and two hr. The changes in acid and iodine 
values were measured by AOCS metho^l''. The flask lAilch was 
heated to 300 C was cooled and conteait was diluted with 
water and extracted with eidier and dried orer anhydrous 
sodium sulphate. Evaporation of the solvent gave an oily 
product II in 90^ yield. • TLG analysis of the product (II) 
showed single spot having a higher E^ than the starting 
material. Methyl ester (Ila) was prepared by MeOH/H"*". In 
the second set of experiment IBA (I, 20 g) was heated at 
260 C with NaOH (5 g) and kept for two hr. Reactants were 
then acidified with H^SO. and worked up with ether and washed 
with water. Evaporation of "ttie solvent gave an oily product 
(lie) in 90% yield. It showed a single spot on TLC plate 
having the same H^ as that of Ila. Hdthyl ester was prepared 
by MeOH/H"*". 
In the third set of expexriment IHA (I, 20 g) and 
H-PO. (10 ml 88-90%) were heated at 260 C for two hr. The 
reaction mixture was diluted with water and wozJced up with 
ether and washed with NaHCO,, water and dried over sodium 
sulphate. Evaporation of solvent gave lid in 90% yield 
and showed similar chromatographic behaviour as that of Ila 
and lie. Methyl eater was prepared by MeOH/H"*". 
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The methyl ester of the products Ila, lie and lid were 
identified as a ndztare of dienoic acids. 
Analysis: Found, C, 77.46j H, 11.64 for C^gH^^Og calcd., 
C, 77.49i H, 11.63Ji. IH (neat,om~-'-): 1740 (COOCH^), 
960 (HC=CH trans). NMR (CCl^, 6): 5.4 ni[(CH=CH)2], 
5.65 s (COOCH,), 2.8 m (HC=CH-CH2-CH»CH), 2.2-2.4 unresolved 
multiplet (allylic and a-to oarbonyl methylene protons). 
Me thoiymer curat ion and demercuration of H 
To a solution of II (2 g) in absolute methanol (70 ml), 
mercuric acetate (4 g) was added and kept stirred at room 
61 temperature for 20 hr. TLC examination confirms the 
mercuration. Solid sodium horohydride (3 g) was added to 
the reaction mixture and mercury was precipitated. Dried 
acetic acid (10 ml) was added to decompose unreacted 
borohydride. Reaction mixture was filtered suid bulk of the 
solvent was evaporated and diluted with water and worked up 
with ether. Sodium sulphate dried product (lib) in r^io'/c 
was obtained after purification by column chromatography. 
IE (neat, cm""^ ) i 1700, 1160, 1050. NMR (CCl^, 6): 3.2 3(002^)2, 
2.4 m (CH2-COOH). Mass: Mt m/z 344> 294, 201, 187, 173, 129, 
115. 
Pyrolysis of IRA. (I) 
IRA (I, 25 g) and NaOH (18 g) were taken in a 250 ml two-
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necked f lask, f i t t e d Vlth. a tllermometer, aad vacuum pump 
having pressure 10-lTmm waS'ietttached to the f lask through 
a condezLser. 7he r e ^ t i o n nixtiLre was f i r s t heated at 80 C 
for complete nixing ^ acid wJPSi a l k a l i , Then Va.e temperature 
was raised to ISO C_'The cog£tnuou8 increase in temperature 
• - , ^ 
from 180-250 C lead j ^ the feiniation of fumes, ^ftiich were 
condensed as a l i q u i ^ product'."(III) in 65/i y ie ld after 
passing through a oo^d conden^r. Vhen the evaporation of 
fumes stopped, the f lask waaAN»dled. The content was 
ac id i f i ed with d i l . HCl, wor^l up with etber, washed with ^i 
NaHCO, and water. The sodium'sulphate dried product on 
evaporation of ether gave a so l id pzreduct (lY) in 20% yie ld , 
which crys ta l l i zed from petrol and melted at 104-106 C, 
HPLC (200 p s l ) ; Tsooctane:hexane (70:30) , benzene (100](i), 
chloroform (100^) showed two peaks. IE (neat/OHCl», cm" )i 
910, 960, 1370, 1460^ 1600 and 3060. NMR (CDCl^, 6 ) : 7.08 d 
( lH,<<^.jy) 5.3 br m(2H, ^ ^ ^ ) , 2.2 m(2H, HgC^Q^ ) , 
1.3 br s(chain CH2),-0.87 t(terminal CH^). Mass: Mt m/z 152; 
81, 95, 109 and 123. 
( n r ) - IR (Nujol, cm"-^); 3300, HMR (CDCl^, 6 ) : 9.6 br s(C00H)2, 
2.2 m(2 X -HgC-COOH)^  1.3 br s(chain CHg)* ^^0 NMR(CDC1,, ppm); 
180, 34, 28, 24. 
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Reaction of I n i t h Dlbromoeldiane 
To an eqti,lmolar s o l u t i o n of I (3 .2 g) in t r i e thy iamine 
( 1 . 1 g ) , l,2->dibromeethane ( 1 ^ g) was added and ref luzed 
a t 150 C for 2 h r . Reaction miz tare vas cooled, worked ^P 
with e t h e r and washed with 5% HCl and water. BrLed on 
sodium su lpha te , and evaporat ion of e t h e r gare a -viscous 
o i l (3*1 g)* TLO examination of -Qiis o i l showed thzree 
d i s t i n c t spots along with the s tair t ing ma te r i a l . Frac t iona t ion 
o re r s i l i c a ge l (60 g) column using p e t r o l - e t h e r (92:8) as 
e lu t i ng agent gave the TLC homogenous product (V) in 15^ 
y i e l d . 
Analys is : Pound, C, 73.29; H, 11.34 fo r C,gH„QOg, ca l cd . , 
C, 73.26} H, 11.322. IR (CHC1-, cm""^): 1210 (C-O-C), 
1710 (COOH). NMR (001^, 6 ) : 5.35 m[4H, (HG=CH)2], 4 .1 
m[2H,(-C3H)2], 3.62 s[4H, (-0-(CH2)2-0-)]t 3.5 m[(C00H)2]. 
Subseo[uent e l u t i o n with p e t r o l - e t h e r (90:10) gave the other 
TLC homogenous f r a c t i o n 11 as s o l i d i n 50*2 y i e ld and melted 
a t 29-30 C. 
Analys is : Pound, C, 73.24j H, 11.30 fo r 0 3 8 ^ 0 ^ 6 ' ®^°d*» 
C, 73.26, H, 11.322. IR (CHOI5, cm"-^): 1210 (C-O-C), 
1720 (CgOCHg), 3400 (OH). NMR (CCl^, 6 ) : 5.3 m[4H,(CH=CS)2], 
4.15 s[4H,(-0-(CH2)2-0-) ] , 3.5 br[2H, (0H)2,D20 exchangeable], 
2.2 mC4H, (H2C-C-)2]. 
0 
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The f i n a l e l u t i o n with pe t ro l - e l i i e r (79:21) afforded the 
th ixd product (VII) i n 207, y i e l d . 
Analysis i Pound, C, 70.09j H, 11.16 for 020^38^4' ca l cd . , 
C, 70.15J H, 11.182. IR (CHCI5, cat"-'-): 3440-3380 (OH), 
1720 (COOCHg), 1210 (C-0-C-) . NMR (CCl^, 6 ) : 5.3 m[2H,(HC=CH)]; 
4.18 ia[2H,(0-CH2-CH20H)], 3.7 m[2H,(0-CH2-CH20H)], 2.7 br[(OH), 
DpO exchangeable], 2.2 br[CH2-0H, DgO exchangeable], 
0.88 t ( t e r m i n a l CH-). 
Reaction of I with LAH 
A so lu t ion of I (5 g) in dry e t h e r (25 ml) was added dropwise 
to a so lu t ion of LAH (3 g) in dry e the r (LOO ml) a t icebath 
temperature i n about f ive min. After complete addi t ion the 
r eac t ion mixture was kept fo r another two min., e ther was 
added then ac id i f i ed and f i l t e r e d , worked up with e the r . The 
white so l id (VIII) c i y s t a l l i z e d from p e t r o l ( b . p . 40-60) was 
i n 90Z y ie ld and melted a t 50-52 C. 
Analys is : Pound, 0, 75.96j H, 12.75 fo r Oj^ gH-gOg, ca l cd . , 
C, 75.99> H, 12.76^. IR (KBr, cm"''-): 3400-3300 (CHOH), 
3200 (OHgOH), 1150, 1075 (C-0) . NMR (CDCl^, 6 ) : 5.4 m(HC=CH), 
3.6 m(CH2-0H, OH-OH), 2 .1 br(CH2-0H, CH-OH, DgO exchangeable), 
1.2 b r s (cha in CHg), 0.87 t ( t e r m i n a l OH,). 
Reaction of VIII with Acet ic Anhydride 
To a so lu t ion of VIII (4 g) in pyr id ine (80 ml) , a c e t i c 
anhydride (25 ml) was added and the contents were kept fo r 
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24 hr. at room tMiperature. Solyecit was evaporated under 
vacmim, diluted with vater and verkedup with ether and 
dried ever sedltun sulphate. Sraporatlon of ether gave a 
TLC hemegeaous l iqu id product (IZ) In 90^ y i e l d . 
Analysis: Foiuid, 0, 71.72j H, 10.89 t&x 022^^(p^, ca lcd . , 
C, 71.69; H, 10.93Z. IR (neat, ca'-*-): 1740, 1240 (0-COCH^). 
NMR (CCl^, 6 ) : 5.35 m(HC=CH), 4.8 m(-CH-OAc), 3 .9 mCCHg-OAc), 
2 .1 hr s(acetate CH.). 
Reaction ef IX irlth a-»OPBA 
Solution of IX (2 g) In diloroform (50 ml) , was allowed to 
react with m~CFBA (1 .2 g) a t room temperature for 8 hr. 
Agitated with 10^ NaHSO^ (20 ml), washed with sX iraHC05(20 ml), 
and water. Sodium sulphate dried l iquid product (X) was 
obtained in 90Z y i e l d . 
Analysis: Pound, 0, 68.69j H, 10 .44 . for C22HJQOC, ca lcd . , 
0, 68.71} H, 10.48%. IE (neat, cm"^) : 825, 848 (-CH CH), 
^ 0 ^ 
1240, 1740 (OOOCH,). NMR (CCl^, 6 ) : 4.8 m(CH-OAc), 
4.0 m(CH2-0Ac), 2.85 m(HC CH), 2,0 hr s (acetate CH-). 
Reaction of T i l l with Aervlonitr i le 
Solution of VIII (10 g) was prepared in dry dioxane (80 ml) 
and 3% sodium methoxide (10 ml) was added as cata lys t . The 
content was heated a t 50 C and kept s t i r r e d . To the st irred 
solution acxylonl tr l l e (35 ml) was added, keeping the 
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temperature eeostant (50 C). After the complete addition 
of aory loa l tr l l e Hie temporai^re was raised to 83 C. 
Contents were kept s t irred for farther 3 hr. at 85 C. Then 
reaction mtxtare ,«a8 pemred Into etl^er. Bzoesa of acrylo-
n l t r l l e precipitated In Idae fozm of polyaexylonltr i le . The 
ojanoethoxylated prodnet dissolTod' l a O'&er was decanted, 
waedied with O.IN HCl and water and dried ever sodlism sulphate. 
Braporatlon of eldier gare a Tlseous e l l lAiioh on purif ication 
by column chromatography yielded a l iquid product (ZI) in 
50% y i e l d . 
Analysis: Found, C, 74.77j H, 10.66j N, 4.17 for Cg^ H^^ gOgH, 
ca lcd . , 0, 74 .72 | H, 10.65; N, 4.15%. IR (neat, cm"-""): 
3300 (OH), 2200 (Cs^BT), 1460, 1360, 1100. HMR (OCfl^ , 6 ) : 
5.35 m(HO«CH), 3.6 hr(CH2-0H, -CH-OCHg), 3.2 m(CH2-0H), 
2.4 m(0H2-0ir), 2.1 m(CH2-CH«CH-CH2). 
Reaction l a with Morphollne 
Methyl i sor lc lno leate ( l a , 20 g) was refluzed with morphollne 
(11.15 g) for 36 hr. following the prooediure of Bupuy et a l . 
The methanol formed during the reaction was remored through 
Pean Stark apparatus. The content was worked up with ether 
washed with water and dried. BTaporation of solrent gare a 
ylscous o i l y product (XII) in f«^ 80>[ y i e ld ifliich was purified 
hy column chromatography. 
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Analysis: Pound, C, 71.35j H, 11.64j N, 3.76 for 0^^^^^ 
calcd., G, 71.49} H, 11.72j N, 3.78jf. IE (neat, cm"-'-): 
3400-3300 (OH), 1630 (-C-N^O), 1440, 1260, 1010. 
NMR (CCl^, 6): 5.33 m(HC=CH), 3.55 m(-CH-OH), 3.45 br s 
(-N O), 2.7 l3r(0H, D^ O exchangeable), 2.2 m 
^022 CH^ 
0 y y 
(HgC-C-/ 0 ) . 
Reaction of XII v i th A e r y l o n i t r i l e 
To a so lu t ion of XII (5 g) in dry dioxane (50 ml), 37^ sodium 
methoxide (8 ml) was added and contents were s t i r r e d a t 50 C. 
A c r y l o n i t r i l e (20 ml) was added dropwise in hal f an hour 
keeping the temperature constant (50 C). After complete 
add i t ion the temperature was r a i sed to 85 C and content was 
s t i r r e d for f u r t h e r 2 h r . , t h e n cooled and poured in e ther 
to remove the excess of a c r y l o n i t r i l e . The e t h e r e a l l aye r 
was decanted and washed with O.IN HCl and water . Sodium 
sulphate d r i ed product on evaporat ion of s o l v a i t gave a 
viscous o i l irtiich was pu r i f i ed by column chromatography 
and yie lded XIII i n 55J[. 
Analysis : Pound, C, 71.06; H, 11.08j N, 6.46 for C25H^A03N2 
c a l c d . , C, 70.87j H, l l . l S j N, 6 .61^ . IE (nea t , cm"*-^ ): 
2200 ( C ^ N ) , 1630 (-C-N 0) and 1440, 1260 and 1010. 
NMR (CDCiycCl^, 6 ) : 5.37 m(HC=GH), 3.6 m(-AH-O-CHJ) , 3.45 br s 
( l/ D ) , 2.4 t(CH2-CN), 2.2 m(CH2-Q-N 0). 
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Reaotlon ef I with Ohremie Acid 
An oxidizing solut ion of sodima diehroaate dihydrate (6 .5 g) 
in water (10 D1) ace t i c acid (60 ml) and cone. salpliTizic 
acid (2 ,5 nil) was added tuiokly to a vigorously st irred 
solut ion of iaor io ino le ic a d d ( I , 10 g) in ace t i c acid 
(10 ml). After two min. ice-cooled water was added and the 
precipi tate was f i l t e r e d . The wet precipi tate was dissolred 
in ether and wa^ed with water and dried 9v-er sodium sulphate. 
Braporation of solvent and crys ta l l i za t ion from petrol-acetone 
( 7 0 : 3 0 , T / V ) gB.r4 idiite crystals of TTT in 40% y i e l d . 
Ciystals melted at 44-45 C. 
Analysis: Found, C, 72.95> H, 10.85 for 02.8-^ 32^3 °*®1<*»» 
C, 72.92J H, 10.872. IR (KBr, cm~^): 1720 ( -0 -0 ) , 1705 (GOOH). 
NMR (001^, 6 ) : 5l38 m(HC==CH), 5.3 br m(C2-, Cg-, C^Q- and C^^-
methylene protons), 2.33 m, 0.9 t . Ifoss: Mt m/z 296; 186, 
185, 171, 168, 153, 125, 111. 
I so la t ion of Test Fungi 
The t e s t fungi were i so lated from s o i l using Osapeks medium 
and d i lu t ion plate method of Waksman^ .^ Dried s o i l (100 mg) 
was placed in 10 ml of sterilized d i s t i l l e d water. One ml of 
t h i s suspension was transferred in other 9 ml sterilize d water 
to ge t 1:10 d i lu t ion . By successive transfer from each 
di lut ion tube the fixed d i lut ion 1:10,000,00 was prepared. 
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Prom t h i s d i lut ion 1.0 ml of suspension was plated with 
20 ml of St . Czapeks' dextrose agar. The plates were 
incubated at 28-30 C for 7 days. At the eoid of ineabation 
period the p lates were observed for the appearance of fungal 
co lonies . These iiere ident i f i ed , purified and siaintained on 
sterilised potato dextrose agar in several oulture tubes and 
serredas sto<^ co lonies . 
The confirmation of t h e i r ident i ty was obtained through 
the couT'tosy of Director Common Wealth Hycological Ins t i tu te , 
Kew, England. 
Microbial Act iv i ty Tests 
1% Stock solution was prepared in acetone. From the stock 
solut ion (1%), 10 ppm/lOO ppm solutions of XI, XII and XIII 
were prepared in d i s t i l l e d water for t e s t i n g . Cultures of 
t e s t fungi were maintained in culture tubes on potato 
dextrose agar. Aseptical ly 10 ml of 1^ sterilized water 
agar medium was poured i n pet id. dishes. . In one s e t of 
petr idlsh 2 ml of so lut ion of each compound was incorporated 
separately. However, in another set only 2 iCL of 10 and 
100 ppm acetone was added, idiich served as control . Then 
each se t was innoculated with t e s t fungi by transferring 
them separately from the culture tubes on the surface of 
1/^  water agar medium asept i ca l ly , Petri dishes were 
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incabated at 28-30 C for one week and radial growth, of t e s t 
fungi were measured • Resialts were given in Table I I I . Por 
each treatment ten repl icates were taken. 
Preparation of ««»--HydJoxy8tearie Aeid 
Seed of Mallotns phi l ippinenais . (Buphorbiaoeae) were 
co l lected from Jam&ro. and Kashmir region. The o i l was 
extracted from the gxoimd seeds i n benzene by percolation 
me'&od. Benzene was then removed in a current of nitrogen 
at 55 C under reduced pressure. Oil was hydrogenated using 
10% palladium on cairbon in ethylacetate at 25 ps i for 40 hr. 
Fresh cata lys t was added and eftiaking continued for 20 hr. 
The reaction mixture was f i l t e r e d and solvent was removed 
under reduced pressure. Hydrogenated Eamala seed o i l (HKSO) 
(40 g) was refLuxed with 0.5N a l e . KOH (300 ml) on a water 
bath for 1.5 hr. in nitrogen atmosphere. After usual workup 
hydrogenated mixed fa t ty acids (37 g) were obtained. Pure 
w-hydroxystearic acid (17) was crys ta l l i zed from hot hexane 
(m.p. 94-95 C, l i t .^® 95-97 0 ) . Methyl e s t e r (XVa) was 
prepared with BCl,/MeOH and melted at 63 C 
Analysis: Pound, C, 72.49j H, 12.16 for Cj^ gH g^O- calcd. , 
C, 72.56; H, 12.18^. IH (Nujol, cm"^): 3360 (OH), 1740 
(es ter carbonyl), 1255, 1170, 1060. NMR (CCl., 6 ) : 5.2 m 
(IH, -OH, DgO exchangeable), 3.7 s(3H, -COOCH,), 3 . 6 5 t 
(2H, CH2-OH, J = 7 Hz), 2.31 m(2H, -CHg-COOCH,), 
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1.3 br s (cha in CH2). The t r i p l e t a t 3.65 merged in pa r t 
with the e s t e r protons s i g n a l . 
Prepara t ion ofJLa.w-Dittromestearate (XY3a) 
To a well s t i r r e d mis tare of the^ i -hydrozys tea r i c ac id 
(XV, 2 g) and red phosphorus ( 0 .1 g ) , dxy bromine (1 ml) 
was added a t 90 C over a period of 3 h r .wi th t he a i d of micro 
syr inge . Heating was continued for 24 h r . and the cooled 
so lu t ion was poured i n t o cold water and l e f t eyeni ight 
The so l id product was f i l t e r e d , ex t rac ted with e the r , washed 
with 10% aqueous sodium su lph i t e so lu t i on and with d i s t i l l e d 
water , d r ied over sodium su lpha te . Evaporation of so lvent 
gave XVI (2 .7 g) and was c i y s t a l l i z e d from hexane (m.p 47 .5 ) . 
I t s methyl e s t e r (XVIa) was prepared by t r e a t i n g with 
BClVMeOH. 
Analys is : Found, C, 50.00-, H, 7.93 for Cj^9H3g02Br2 ca l cd . , 
0, 50.01} H, 7.952. IR (Nujol, cm'"^): 1740 (COOCH^), 1250, 
1165, 1110, 1010, 720 and 640 (C-Br). NMR (COl., 6 ) : 4.14 t 
(IH, -CH-Br, J = 7 Hz), 3.4 t(2H, HgC-Br, J « 7 Hz). 
Reaction of XYI with Sodium Methoxide 
Compound XYI (1 g) and sodixim meldioxide (25 ml, 1%) were 
re fluxed on water bath fo r 3 h r . Solvent was r«noved under 
reduced pressure and poured i n t o water. After a c i d i f i c a t i o n 
with a c e t i c ac id , i t was ex t rac ted with e t h e r , w a ^ e d with 
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water and dried over sodltim sulphate. Removal of solvent 
gave a white solid (0.85 g) idiich on piirification by column 
chromatography gave 70% yield of XYIIa. Its methyl ester 
(XYIIb) was prepared with BCl«/MeOH. 
Analysis: Found, C, 70.28; H, 11.71 for Og-LH.gOj calcd., 
C, 70.34j H, 11.802. IR (Nujol, em"-^): 1755, 1725 (-C-0OOCH,), 
OCH 
1190, 1160, 1120, 1070 (0-0). NMR (CDCl^, 6): 4.2 ^ 
t(lH,CS OOOOHj, J = 6.5 Hz), 3.68 t(2H,-CH2-0CH5), 
3.6 s(3H, -COOOH^), 3.24 s(6H, 2 x 0CH-), 1.28 br s(chain CHg). 
Preparation of B-and Y-Hydroacyacetvlenic Acids (XXII and XXIII) 
Ricinoleic (p-hydroxyolefinic) and Isoricinoleic (y-hydroxy-
olefinio) acids (20 g each) was treated separately with acetic 
anhydride (60 ml) and pyridine (180 ml) at room temperature. 
Bulk of the solvent was removed under vacuum and the content 
was diluted with water, worked tip with ether, washed wLth 
sodium bicaz^bonate solution and water. Sediiui sulphate 
dried product on evaporation of solvent gave X7III and XIX 
in 90% yield. 
Analysis: Pound, C, 70.52} H, 10.63 for 020^36^4 ®^®**» 
C, 70.54; H, 10.65%. IR (neat, om"-^); 1750, 1730 (OCOCH^), 
1710 (OOOH), 1240, 1225 (acetate). NMR (OCl^, 6): 5.35tt 
(2H, HG=CH), 4.8 m (IH ,5 - HC-OCOCH^), 2.1 br s(3H, OCOCg^). 
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The acetate derivatives XVIII and XIX (15 g)each was 
brominated by using dry bromine (6 nl) in OCl. (100 ml) at 
0 C. The resulted dibromides (XX and XXI) responded positively 
to Beilstein test. IR (neat, cm""'-): 1750, 1730 (OCOCH^), 
1240, 1225 (acetate), 685 (0-Br). 
The dibromides XX and XXI (21.9 g each), was then 
refluzed with liie solution of XOH (44 g) in ethanol and water 
(500 ml, 1:1) for 8 hr. Bulk of the solvaat was evaporated 
wilder vacuum. Acidified with HpSO. and worked up with ether 
and washed with the solution of sodium thlosulphate and 
water. Sodium sulphate dried product on evaporation of 
ether gave XXII and XXIII in «>/802[ yield. Methyl ester was 
prepared with acidic methanol. 
Analysis: Pound, 0, 72.50; H, 12.15 for C^gH-^O- calcd., 
C, 72.55J H, 12.172. IR (neat, cm"^): 3480-3380 (OH), 
1740 (OOOCH^). NMR (CCl^/CDCl^, 6): 3.8 m(lH, -Ag-OH), 
3.6 8(3H, COOCH-), 2.5 m(lH, -CH-OH, Dg® exchangeable), 
2.2 m(4H, HgC-esC-CHg), 1.3 br s('chain CHg), 0.9 t(terminal CH,) 
Ozymerouration-Demercuration of XXII 
Ozymercaration-demercuration of XXII was mstde uBing the procedure 
of HudrlJk and Hudrlik^^. The methyl e s t e r (XXII, 2 g) in 
tetrahydrofuran (THF, 20 ml) was added to Iflie s t irred solution 
of mercuric acetate (5 g) in water (20,ml) at room temperature. 
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The miztare was kept st irred for 2 hr. TLC ezamlziatlon 
confirmed the nercuratien . Then solut ions of sodium 
horohjdride (0 .5 M, 20 ml) and sodium hydroxide (3H, 30 ml) 
were added and ac id i f ied with HCl at.O C to complete the 
domercurat ion. The reaction mixture was worked up with 
ether and washed with d i lu te solution of NaHCO^  and water, 
dried over sodium sulphate. Byaporation of etdier gaye a 
so l id product which on ozys ta l l i za t ion from petrol gave ZZI7 
in 90% y ie ld , which melted at 52-54 C. 
Analysis: Pound, 0, 69.45j H, 11.05 for CigH^gO. calcd. , 
0, 69,48; H, 11.032« IR (EBr, cm"-'"): 3440-3330 (OH), 
1740 (COOCHj), 1^90 (-0=0), 1160, 1110, 1060, 1035 (C-0). 
NME (CDOl^, 6 ) : 4.0 m(-AH-OH), 3.74 s(C00CH5), 2.5 m(OH, DgO 
exchangeable), 2.3 hr m(CHg-COOCH ,^ HpC 
Jones' Oxidation of XXIY 
To the solut ion of XXIV (1 .2 g) in acetone (60 ml),Jones' 
reagent (20 ml) was added at 0 0. Reactants were kept for 
10 min., then poured into cold water, workedt;^ with ether 
and washed with d i lu te solution of NaHCO, and water and 
dried over sodiiim sulphate. Bvaporation of ether and 
crys ta l l i za t ion from petrol-acetone gave a melting so l id 
(XX7) of 50-51 C in quantitative y i e l d . 
Analysis: Pound, C, 69.85j H, 10.51 fer C^QH,.0^ ca lcd . . 
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0, 69.89} H, 10.492. IR (KBr, cm'"^): 1740 (COOCH^), 1690 
(-0=0)2, •^^'^^* ^^^^ (C-0). HMR (CDCl^, 6): 3.74 s(CGOCHj), 
2.67 sC-C-CHg-CHg-C-), 2.5-2.4 mCHgC-COOCHj, CHg-Cg, HgC-C^g^* 
0 I! 0 0 
MS: Mt m/z 326j 294, 256, 241, 185, 184, 169, 127, 113. 
OxyaercxuBatlQii-Bemercttratlon ef XXIII 
The acetylenio eetter (ZZIII, 2 g) en oxyaMrearation and 
demercuratlon as described above yielded a s e l i d (ZZTX) in 
902 y i e l d . The e iys ta l s melted at 52-54 0. 
Analysis: Foimd, C, 69.45j H, 11.02 for CigH g^OA cacld . , 
C, 69.47j H, 11.04^^. IR (KBr, cuT^)*, 3440-3330 (OH), 1740 
(COOCH5), 1690 (-0=0). NMR (CBCl^, 6 ) : 4.0 m(-(i!H-OH), 2.3 
br mdgC-C-CHg, HgC-COOCH-), 2.5 m(OH, DgO exchangeable). 
Jones* Oxidation of IXYI 
To the so lut ion of XZYI (1.2 g) in aeetone (60 ml), Jones' 
reagent (20 ml) was added at 0 C as described ear l i er . The 
resalt ing c i y s t a l l i n e product melting at 50-51 0 iras obtained 
in quantitative y i e l d . 
Analysis and spectral behaviour were found Mflntioal with 
-&at of ZZV. 
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Reaction of XXV and XXVII v i th p^TSA 
To the s o l n t i o n s of XX7 and XX7II ( 1 g) eaeli i n benzene, p-TSA 
( 0 . 8 g) was added and reflmxed a t water bath temperature 
using the Dean Stark t r ap for 2 h r . The benzene so lu t ion 
was washed with NaECO^ so lu t ion and water, dried oyer 
Na230^. Evaporation of solvent and p u r i f i c a t i o n by column 
chromatography gave a l i q u i d product (XI7III) i n 6o2 y i e ld . 
Analys is : Pound, C, 73.95» H, 10.42 fo r CigH^gOa cacld 
)JOOOCH C, 73.98j H, 10.45j[. IR (nea t , cm"''"): 1740^000 ^), 3100, 
1560, 1370 and 1010. NMR (CCl^,- 6 ) : 5.78 s ( x ^ X ^ , 5.57 s 
(COOOH^), 2.6 mC-HgC-^^JV-CHg-), 1.3 b r s (cha in CHg), 0.9 t 
( t e rmina l CH^). MS: Mt m/z 308; 237, 165, 163, 95, 81 , 69. 
Oxymercaration-Jenes' Oxidation of XXIX and I 
In separate experiments, to a so lu t ion of acetone (80 ml), 
water (2 ml) and mercuric ace t a t e (4 g ) , XXIX and I (6 g each) 
were added and kept a t bath temperature (50-60 C) fo r 4 h r . 
Then oxymeroarated products (XXIXa and l b , 219 g) were taken 
out from the r eac t i on mixture and t o t h e remaining por t ion 
Jones ' reagent (60 ml, 0.6M) was added over 4 h r . irtiile the 
bath temperature was maintained a t 30-35 C. The dark 
green-brown so lu t ion was kept s t i r r e d for 2 h r . Then contents 
were poured in to cold water and ex t rac ted with e t h e r and 
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dr ied over sodium su lpha te . Eve^oratlon of e t h e r gave a 
seml-sol ld (ZZX) In both the cases which on c i ^ s t a l l l z a t l o n 
from pe t ro l - ace tone gave idil te c i^ s t a lg of JIZ, I t melted 
a t 94-95 C. 
Analys is : Pound, 0, 69.13j H, 10.53 for C!^8^32P4 ca l cd . , 
C, 69.19$ H, 10.32]^. IR (KBr, cm""-^): 1700 (COOH), 1692 (C=0). 
NMR (CDCl,, 6 ) : 2.67 sCOC-CHg-CHg-CO), 2.3 >tt(-Cg, -C^ , and 
-Cg methylene p ro tons ) . "Mass: Mt m/z 312$ 227, 171, 169, 113. 
Demercuration of XXIXa 
The oxymercarated adduct (XXIXa, 1.5 g) was treated with 
NaBH^ (0.5 M, 20 ml), NaOH (3 M, 30 ml) and was acidified 
with HCl at 0 C to complete the demercuration, worked up with 
ether and dried. Evaporation of solvent gave XXIXb as solid, 
which melted at 112-117 C(lit.^ '^  109-118). IR (KBr, cm"-'"): 
3340 (OH), 1700 (COOH). NMR (CCl^, 6): 3.7 m(2 x OH , D2O 
exchangeable), 3.2m(CH-0H). Compound(xXIXb)on treatment 
with Jones' reagent gave XXX. 
Demercuration of XXIXa (1.2 g) in acetone (30 ml) with 
HgSO. (10 N, 10 ml) gave a liquid product XXIXc, which on 
$LC plate showed similar R^ ,^ as that of XXIX. 
: 110 5 
Deaercuratloa of lb 
Ox3rBeroarated adduot ( l b , 1.5 g) was doaercurated v l th 
XTaBH^ /NaOH, as described e a r l i e r . Worked Up with ether, 
diTied aod eyaporation of solrent gare l iqu id product (Ic) 
in quantitative y i e l d . IR (neat, ea~^): 1700 (COOH), 1160, 
1020 (C-0). NMR (COl^, 6 ) ; 4.3 and 3.9(^ ^ 
^ 0-
DemercTiration of lb (1 .2 g) in acetone (30 o l ) wLth 
HgSO^ (10 N, 10 ml) gare a white so l id (Id) irtiich melted 
at 112-117 C and spectral data were found similar to that 
of XXIXb. 
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